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The Best of 73s 


Boy Scouts from Troop 73 and 
Cub Scouts from Pack 73 in Spring- 
field, New Jersey, participated in the 
34th annual Jamboree on the Air, or 
JOTA, an annual event sponsored by 
the World Bureau of the World Or- 
ganization of the Scout Movement. 
The Jamboree on the Air was held 
worldwide on October 19th and 20th 
last year. Thousands of amateur ra- 
dio stations around the world invited 
local scouts to visit their homes. and 


_ participate in the operation of their 


ham radios. The operators. estab- 
lished contact with other participat- 
ing national and international -ham 
operators who also had scouts visit- 
ing their ham shacks. The scouts 
were able to talk to their fellow 
scouts hundreds or thousands of 
miles away. Typical information ex- 
changed consisted of location, scout 
rank, name, hobbies, and so on. 

Springfield Scouts took to the 
woods and set up at the Watchung 
Reservation in Mountainside, New 
Jersey., on October 19, 1991. Spring- 
field Emergency Management Staff 
Members Scott Seidel WA2WUX, 
Marc Lepore N2GIH, Ron Scull 
WA2QNZ, Paul Hawryluk 
WB2ITW, Adam Seidel KB2KOQ, 
Eric Deutchman WB2LMW, Jeff 
Katz WB2DVC, and Marc Marshall 
KB2KEC set up a temporary outdoor 
radio station. 

A portable generator was used to 
power the station, and scouts gath- 
ered around the radio to participate 
in the Jamboree. Stations were con- 


From left to right, standing: Eric Deutchman WB2LMW, Zachar 


y Marshall and Mare Marshall KB2KEC; 
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seated: Marc Lepore N2GIH, Scott Seidel WA2WUX, and Adam Seidel KB2KOQ. The Springfield Emergency 
Management Command Post is in the background. (Photo by Ron Scull WA2ZQNZ.) 


tacted via 10 meter SSB in New 
Mexico (KASVFU); Gulfport, Mis- 
sissippi (NSQZK); Overland, Kan- 
sas (KBOJNK); West Palm Beach, 
Florida (N4ZWC); and WSDDC at 
the Mount Bayou Scout Camp in 


Central Louisiana. 

The Scouts were able to talk to 
hams in Bulgaria (LZ2WM); Alba- 
nia (ZA1QA); and Blackwood, 
Wales (U.K., GWOMAW). Equip- 
ment used was a. Kenwood TS-430S 


and a long-wire Windom antenna. A 
packet radio computer station was 
also set up by Marshall and used to 
exchange information via computer 
between hams. TNX WA2WUX for 
the news! 


Shuttle News 


The Kennedy Space Center reports 
that the following eight shuttle mis- 
sions are scheduled for 1992: STS- 
42, the Discovery, will carry the first 
International Microgravity Labora- 
tory mission into orbit; STS-45, the 
Atlantis, will carry the Atmospheric 
Laboratory for Applications and 
Sciences (ATLAS-1); STS-49, En- 
deavor’s maiden flight, will feature 
the most complex satellite retrieval 
Mission to rescue the stranded IN- 
TELSAT-VI; STS-50, the Colum- 
bia, will make its first return flight 
after modifications, allowing this to 
be the first extended duration orbiter 
flight; STS-46, the Atlantis, will de- 
ploy Eureca (European Retrievable 
Carrier) and the Tethered Satellite 
System; STS-47, the Endeavor’s 
second flight, will carry Spacelab-J 
(Japan) into orbit on a seven-day 
flight; STS-52, the Columbia, will 
deploy the Laser Geodynamic Satel- 
lite, LAGEOS; and STS-S53, the Dis- 
covery, will be a dedicated DOD 
mission. TNX SpaceNews Dec. 30, 
1991 via MCImail. 
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Ham Dentist 
Helps 
Romanian 
Ham 


Dr. Rick Novick KB5MGF gave 
18-year-old Stephen Samu YO6OBH 
a special Christmas present: dental 
material to fix his cavities. Stephen’s 
dental problems couldn’t be correct- 
ed in his hometown of Reghin, Ro- 
mania, because of a lack of basic 
dental materials. Novick was scan- 
ning the airwaves last March when 
he contacted Samu. Novick sent Sa- 
mu a brochure from his office, and 
Samu gave Novick the name of the 
product his doctor could use. Novick 
then called his contacts at Unitek, a 
dental supply company, and the com- 
pany donated $150 of filling material 
to Novick, who then mailed it to Sa- 
mu, 6,400 miles from El Paso, last 
November. Samu received the mate- 
rial the week before Christmas. TNX 


_ El Paso Times, Dec. 23. 


Petition to 
Restrict 


Contest 
Frequencies 


Burt Fisher KIOIK of South 
Dennis, Massachusetts, has sub- 
mitted a petition to the FCC to 
restrict contest operations in or- 
der to ‘‘reduce interference to 
other communications.’’ He 
doesn’t want contests to end; he 
just wants to restrict the frequen- 
cies they could use. He wants to 
make it a violation for contest op- 
erations on the following fre- 
quencies: 28.060-8.070; 
28.460-28.500; 21.060-21.070; 
21.410-21.450; 14.060-14.070; 
14.330-14.350; 7.060- 
7.070; 7.280-7.300; 3.560- 
3.070; and all new WARC bands. 
TNX BNT 


DOVE Status Report 


As of January 1, 1992, the DOVE- 
OSCAR 17 beacon has still not been 
heard on its 2 meter downlink of 
145.825 MHz. Earlier, the word 
from AMSAT-NA officials was that 
the satellite was supposed to be 
“‘talking’’ by Christmas. 

Many satellite operators had 
hoped that it would at least be putting 
out packet radio data, which many 
folks both new and old to the amateur 
space community enjoy copying. 
Any regular amateur radio station 
equipped with even the most simple 
and basic packet radio capability 
could copy the DOVE when it was 
overhead with its FM beacon operat- 
ing in standard AFSK packet mode. 
Many operators have used simple in- 
door antennas with good results, and 
small quarter-wave vertical antennas 
mounted outside and in the clear per- 
formed even better. The DOVE’s 


_ signal was strong and clear! 


If operated in the synthesized 
voice mode, only a simple FM scan- 
ner or monitor type radio receiver 
would be needed. The voice bulletins 


could be copied by hams, schools, 
and other interested individuals 
around the world, to the betterment 
of the entire amateur radio communi- 
ty. The.dream still remains unful- 
filled after nearly two years of hard 
work by the volunteers on the 
AMSAT-NA satellite engineering 
team. 

In a recent interview with Dr. Ju- 
nior DeCastro PY2BJO, president of 
AMSAT-Brazil (BRAMSAT) and 
owner of the satellite, Junior stated 
that definitive action will be taken by 
January 21, 1992, if further progress 
is not achieved. That date marks the 
second anniversary of the launch. To 
this date the bird is still only trans- 
mitting on 2.4 GHz, and he said that 
AMSAT-NA management gave no 
reasonable explanation for the delay. 

Unsolicited comments from sever- 
al OSCAR Satellite Report readers in 
Canada, observing the DOVE proj- 
ect failure in terms of both engineer- 
ing and information to AMSAT-NA 
members, have indicated that they’re 

Continued on page 14 
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High-Power Version (DJ-F1TH) 
Available Now. 
5 watts out of the box. 


Model DJ-F1T 


This is truly the best 2-Meter HT you'll find on the size speaker produces unbelievably great sound. 
market. It is the smallest one with all the latest useful The unit has a full-size illuminated keypad for easy 
functions. operation and programming. The standard features 

The tiny DJ-F1T is a powerful communication station include 40 memory channels, DSQ for paging, 3-stage 
with wide band receiving range from 138-174 MHz. power, various scan modes, APO, Auto Dialer, Reverse, 
(AM Mode: 118—136 MHz after simple mod.) Beeper On/Off, and other useful functions. 

“THE SURVIVOR” This “bullet-proof? HT setsanew Check out the affordable technology of the 90’s. 
standard for durability. The aluminum frame and Check out ALINCO. 
tough Poly-Plastic case can take the kind of abuse that 


destroys lesser radios. 
The innovative Ni-Cd battery locks to the back of the 


HT, and comes with drop-in charging stand. The full- ALINCO| ELECTRONICS INC. 


ALINCO ELECTRONICS INC. Two Year Limited Warranty. 


438 Amapola Avenue, Unit 130, Torrance, CA 90501 Specifications and features are subject to change without notice or obligation. 
Tel. (310) 618-8616 Fax (310) 618-8758 . 
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Globalfest 
in Arkansas 


Last October, the Arkansas River 
Valley Amateur Radio Foundation 
participated in an event called Glob- 
alfest. Globalfest is an international 
cultural fair with food, exhibits, and 
performers from all over the world. 
It is sponsored by the language de- 
partment at Arkansas Tech Universi- 
ty and the Russellville Chamber of 
Commerce. Friday, October 11, was 
mainly for school children, with over 
5,000 attending. 

The Arkansas River Valley ARF 
set up a number of displays. One was 
a special event station with two trans- 
mitters operating SSB on 20, 15, and 
10 meters. Another was a Morse code 
exercise: Children looked at a chart 
of Morse code and sent their names. 
Ben Hillis WSHH, George Latham 
KBSMPB, and other patient volun- 
teers helped the children with this. 
After the child sent his or her name, 
he was given a certificate. The re- 
sponse was amazing—children were 
lined up for 50 feet to work the 
key. The first stop was an informa- 
tion table with brochures and a place 
to sign up to be notified about licens- 
ing classes. Many went back and 
signed up after trying CW. One 
youngster insisted on writing down 
the chart of letters and dits and dahs 
so he could practice as soon as he 
got home! 

The next stop was a map exercise. 
DX cards from all over the world 
were displayed with a world map. 
Children would pick out several 
cards and try to identify the countries 
or continents (depending on the chil- 
dren’s ages). Again, a certificate of 
achievement was given. 

Then, packet radio. Karl Goebel 
KB8DM showed how packet worked. 
Many youngsters were excited by 
packet, and one of the potential hams 
recruited was a 19-year-old girl. Us- 
ing the packet station, greetings from 
Globalfest were passed to USMIR on 
the Russian space station Mir. 

Charles Shingleur KF5JH and 
Dennis Schaefer WSRZ put on an 
ATV demonstration in full duplex, 
with one end transmitting on 421.25 
MHz, and the other end transmitting 
on 439.25. With 80 feet of antenna 
separation, there was little interfer- 
ence. Ms. Bette Hendrix, a teacher at 
Russellville Middle School, enthusi- 


The Russellville Middle School ATV demphaundien captured 
the attention of five classes. 


Mary Carlson KB8CJT at Globalfest, helping with the map 
project—matching QSL cards to their countries of origin. 


astically participated with five of her 
Friday 7th grade classes. WB5VOX, 
owner of a music store, assisted at 
the school, and was able to help with 
some audio problems. 

The club used PC Electronics 
transmitters and downconverters on 
both ends. At the school, W5RZ 
used a KLM 10-element beam for 
transmitting and a homemade quagi 
for receiving. At Globalfest, Charles 
KF5JH used a collinear for transmit- 
ting and a corner reflector UHF TV 
antenna for receiving. An ‘‘engi- 
neer’’ was recruited from each class 
to turn on a VCR giving our station 
ID every 10 minutes. 

The Arkansas River Valley Ama- 
teur Radio Foundation actively pro- 
motes amateur radio. In a town of 
17,000, it has over 120 club mem- 
bers! Upgrades are common, and 
there are over 20 volunteer examin- 


ers in the club. Yearly Novice/Tech 
classes are held, and newcomers find 
plenty of willing assistance. Mem- 
bers experiment with ATV, packet 
radio, satellites, and more, and are 
always willing to help someone who 
wants to do more than rag-chew on 2 
meters—though the ARVARF does 
have one of the best repeaters in the 
state, as well as a packet BBS and 
mountaintop node. The oldest mem- 
ber, 83-year-old Grady Hudlow 
KSOES, is very active and willing to 
try new things. 

A month after Globalfest, Dennis 
WS5RZ and others went back to some 
of the Middle School classes with a 
demo of HF and VHF equipment. 
More school projects are planned. . . 
WSVYH, the club president, has ap- 
pointed a committee to work with 
area schools. TNX Dennis Schaefer 
WS5RZ for the information. 


Observant Ham to the Rescue 


On October 26, 1991, a disabled 
veteran was driving his car down 
Highway 24 near Huntsville, Ala- 
bama, when he noticed smoke com- 
ing from his vehicle. He pulled his 
car over to the shoulder of the high- 
way, but was unable to get out. Many 
people passed him during the mo- 
ments he struggled, but only Decatur 


Amateur Radio Club member 
Nathan Tate KC4PBM bothered to 
turn around and investigate. Nate, 
observing the smoke as he ap- 
proached the vehicle, quickly as- 
sessed the situation and, with no re- 
gard for his own safety, pulled the 
man out of the burning car just mo- 
ments before it was engulfed in 


flames. A police officer appeared on 
the scene, and while he helped Nate 
carry the man further from the burn- 
ing car, it exploded. Serious injury, 
if not death, would have resulted if 
Nate had not acted when he did. TNX 
VOX, the December issue, and 
Randy Probst W4MOI, EC for Mor- 
gan County. 


Ham Mariner 


The November 27th Los Angeles 
Times newspaper carried an exten- 
sive article on how French adventur- 
er Gerard d’ Aboville TM6ABO used 
his ham radio every day to call Fred 
Boehme KH6UY in Hawaii on 
14.313 MHz to report his progress in 
rowing across the north Pacific Ocean. 

Gerard rowed 40 or more miles a 
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day enroute to his goal of becoming 
the first person to row the 6,300 
miles from Choshi, Japan to the 
United States. He arrived in Ilwaco, 
Washington on November 21st after 
being at sea for 134 days. He also is 
the first (and only) person to row solo 
across the Atlantic from Cape Cod to 
France. That took him 72 days. (The 


Pacific Ocean is twice as wide as the 
Atlantic.) 

D’Aboville used global position- 
ing satellites to confirm his location. 
“‘A ham radio kept the mariner in 
touch with France and the network of 
pacific radiomen, including Fred 
Boehme in Hawaii.’’ TNX W5YI Re- 
port, Vol. 13, Issue #24. 


No-code has become the biggest 
growth incentive to amateur radio 
since the inception of the service it- 
self. So says the FCC in issuing some 
dramatic statistics on the impact of 
the new license. 

During September, the FCC says 
that it issued 1,680 new Technician 
Class licenses, compared to only 679 
Novice tickets, for a total of 2,407 
that month. And this was the lowest 
figure since last February when the 
no-code Technician class was made 
available. But it’s not that fewer ap- 
plicants were applying that month; 
rather, the FCC processing facility 
simply could not handle the number 
of no-code applications coming in. 
The ARRL Letter reports that the 
backlog of unprocessed applications 


30 Years of OSCAR 


The first OSCAR amateur radio 
satellite was born on December 12, 
1961. OSCAR-1 (‘1961 Alpha- 
Kapa 2”’) was launched with a THOR- 
AGENA-B rocket from Vanden- 
berg/USA into an 81 degree ellipti- 
cal orbit with an apogee of 471 km. 

OSCAR-1 had only a little battery 
and a 0.1 watt telemetry beacon on 
145 MHz, and no solar cells! 


Kenwood K.I.D.S. 


Kenwood has come up with an ex- 
citing program called Kenwood 
K.I.D.S. to help young people dis- 
cover the fun of amateur radio. Ken- 
wood asks amateur radio clubs to 
co-sponsor a local school, scout 
troop, or youth group with the Ken- 
wood K.I.D.S. program. 

As co-sponsor, your club provides 
local assistance, elmering the youth 
group, while Kenwood provides the 
educational materials and prizes. 
Each new ham sponsored under the 
program will receive a $25 gift cer- 
tificate from Kenwood. For every 10 
Kenwood Kids licensed, your club 
will receive 10 $25 gift certificates. 

All clubs that sponsor at least one 
group of 10 Kenwood Kids by March 
1, 1992, will be entered in a drawing 
for Kenwood’s TS-950SD top of the 
line transceiver. And each of the 
youth clubs with 10 or more new 
members will have a chance to win 
one of 10 complete stations consist- 
ing of: a TS-140S transceiver, PS- 
430 power supply, AT-250 antenna 
tuner, and MC-60A oe 


TT Ree Say ae a ae 


No-Code a Winner? 


grew by another 1 ,200 0 during Se 
tember. BS 

All in all, for the 1990 federal fis 
cal year ending September 30, there 
were an astonishing 38,363 new am- 
ateur licenses issued and 30,825 up- 
grades. In 1989, there were 26,134 
new licensees and 29,699 upgrades. — 
During 1991, 65% of all newcomers — 
entered as code-free Techs; only van 
33% entered as Novices. : 

These numbers do not tell the __ 
whole story, as according to other 
figures, there are some 5,000 appli- 
cants taking the no-code Technician 
test every month. As a result, next 
year’s cumulative fiscal year figures 
should go right through the roof. 
TNX Westlink Report, No. 615 via 
Newsline, and W5YI. of 


Last signals were copied around 
January 3, 1962. On January 31stof 
that same year, OSCAR-1 burnedup 
during reentry. Ra 

At that time, the OSCAR Group in 
the U.S. had received more than5,200 
signal reports from over 570 radioam- 
ateurs in 25 countries. TNX Space- 
News via MCImail, Dec. 23, 1991, 
and Peter DB2OS via OSCAR-14. 


Write Kenwood for a Kenwood 
K.I.D.S. package containing: 10 
copies of Now You're Talking, one 
copy of the ARRL “‘Novice/Techni- _ 
cian Instructor’s Guide,’’ a certifi- 
cate for one copy of Kenwood’s Ham ~ 
Windows software (a new computer 
program that makes the computer an 
extension of the HF rig, while also — 
teaching science, geography, and so- — 
cial studies), and the Kenwood — 
K.I.D.S. program outline and pro- 
motional materials, including forms — 
to claim gift certificates andenterthe 
prize drawings. a 

You can add new members to your if 
club, earn Kenwood’s gift certifi- 
cates, and maybe win a TS-950SD. 
Mike Forsyth, Kenwood’s Western — 
Regional Sales Manager of amateur 
radio products, expects that the re- 
sponse to the program willhelp build _ 
a stronger amateur radio communi- _ 
ty. For an application, write Ken- 
wood U.S.A. Corporation, Ken- 
wood K.I.D.S. Program, P.O. Box — 
22745, Long Beach CA 90801-5745. 
TNX Mike Forsyth of Kenwood. 
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Ken Balough KK4TZ, Seminole 
FL I just picked up my first copy of 
Radio Fun magazine (it was a freebee 
at the Tampa Hamfest), and I am thor- 
oughly enjoying it. Our hobby has 
needed a magazine such as this for 
years. I’ve already mailed in my sub- 
scription form. 


Although I’ve had my ticket for 25 
years, my interest in amateur radio is 
reinforced by your publication. Reading 
the articles in Radio Fun are more my 
speed. I don’t subscribe to 73, Ham 
Radio [defunct], CQ, or OST. I have 
no desire to become an electronics 
whiz, I just enjoy the hobby. 


I especially enjoyed the article from 
Issue #2 on “Flea Market Bargains.” 
Many good memories returned from 
several of the radios listed in the arti- 
cle. I’m unable to spend a lot of bucks 
on the hobby, and that article really 
hit home, as I operate whatever boat 
anchor junk I can get on the air. 
Actually, I feel more accomplishment 
when I work other hams with my rub- 
ber-banded Scotch-taped equipment 
than I do with a brand-new $2,000 rig. 


Pat Carter KA6IRS, FAXED 
Recently I was pleased to receive the 
November issue of Radio Fun. This 
is a great publication, and all involved 
should be proud. Although technical- 
ly I have been a ham for 12 years, I 
just in the last 18 months became an 
active member. At that time, I became 
involved with the Naval Postgraduate 
School Amateur Radio Club, and I 
have found much satisfaction and en- 
joyment during this time. This club is 
extremely active, and a vital contri- 
bution to our community. 


Anthony Shook KD4BRS, 
Reinsville NC Thanks to a local ham, 
I was able to pick up my Novice tick- 
et last summer. This in itself is not so 
amazing. What adds to it is that Iam 
currently in prison. Walt was teach- 
ing a course in basic electronics, and 


Mir Operators Now 
Multi-Op/Multi-TX 


There has been another amateur radio first accomplished 
aboard Mir. Both Aleksandr U4MIR and Serge} USMIR have 
operated simultaneously on two different stations. Ray Soifer 
W2RS reports working USMIR on 145.55 FM voice. During the 
QSO, Ray was instructed to QSY down 50 kHz to 145.50, and 
there found U4MIR also on FM. The new ICOM rig brought up 
recently for packet operation is apparently doing double duty. The 
cosmonauts are apparently becoming more comfortable with the 
equipment, and are experimenting with new configurations. 

Jay Apt NSQWL, one of the five hams aboard the STS-37 
mission, reports that the cosmonauts on Mir observed the launch 
of the Atlantis on its STS-44 mission from their vantage point in 
| space, and reported the sighting to the listeners down below via 
| amateur radio. TNX Westlink Report 615 and W2RS, W3XO, and 

| NSQWL via ANS. 


letters 


offered to prepare anyone interested 
in getting an amateur radio license. 
We had a great time, and within two 
or three months I had my Novice tick- 
et! While Walt was here, we were not 
able to do much in the way of trans- 
mitting (not able to get permission to 
put up an antenna), but with an “in- 
teresting” variety of wire antenna, for 
several days we were able to pick up 
ZL, DU, DL, clear as next door, on 40 
meters. 


Apparently as a result of passing 
the Novice exam, I have been receiv- 
ing Radio Fun since the first issue 
(good timing on my part!). As I re- 
main in prison, I am unable (at pre- 
sent) to obtain my own equipment or 
QSO with others. This is a bit frus- 
trating, but Radio Fun has helped me 
keep in touch. When Walt came in to 
teach, he would bring his copies of 73 
Magazine, and | really enjoyed them. 
Radio Fun seems aimed more at be- 
ginners, and I especially have enjoyed 
the section by Gordon West. Thank 
you for Radio Fun. Please continue 
my subscription, and bill me as need- 
ed. Hoping to QSO with you soon. 


Charlie Pemberton NIDMZ, 
Woodmont CT The Coastline Amateur 
Radio Association (CARA) and J, as a 
subscriber, wish to congratulate Radio 
Fun and staff for giving us another 
new outlook in the wonderful world 
of amateur radio. It is informative. . . 
easy reading .. . and your layout is 
super. Again, our applause, and we 
thank you. 


At the request of our vice-president, 
Gary Burlock NB1M, I would like to 
mention test session dates for 1992: 
2-23; 3-29; 4-26; 5-31; 6-28; 7-26; 8- 
30; 9-27; 10-25; 11-22; 12-20. Walk- 
ins are welcome. All exams are at noon 
in the Fowler Bldg. in Milford, 
Connecticut. Don’t forget to bring your 
current original license plus a copy of 
it, a CSCE and copies, and an ID (photo 
or driver’s license). 


MFJ’s world famous. 


Ham Radio| 
Accessories 


Why do more hams throughout the world 
use MFJ accessories than any other brand? 
Because they are value packed and carry 
MFJ’s one year unconditional guarantee! 


MFJ Speaker Mics 


Compact or miniature models for all popular HTs 


Compact Speaker Mics, $24.95 each: MFJ-284 or MFJ-286 

Once you try an MFJ Speaker Mic you'll never want to $2495 
be without it. You'll be able to carry your handheld on your 
belt and never have to remove it to monitor calls or talk. 

You'll never have to turn up your audio annoyingly 
loud to monitor calls because it’s handy lapel/pocket clip 
lets you keep it close to your ear for easy listening. 

And you'll never have to clumsily remove your 
handheld from your belt holder to talk because you can 
conveniently take the speaker mic.in one hand, press the 
push to talk button and talk. Measure 114” x 2” x 3” 

They come with a lightweight retractable cord that 
eliminates the dangling cord problem. They feature 
excellent audio on both transmit and receive. MFJ-284 
for Icom or Yaesu; MFJ-286 for Kenwood. 

Miniature Speaker Mics, $24.95 each: 

New miniature speaker mics pack all the features of 
the compact models into a tiny 2”’ x 1%’ x %4”’ 
package. The lapel pocket clip swivels for even more 
convenient positioning. Also features transmit LED. 
Choose from regular or ‘‘L’’ shaped connector. Order 
MFJ-285 or MFJ-285L for Icom or Yaesu, MFJ-287 or 
MFJ-287L for Kenwood. MFJ-283 for dual plug Alinco. 


Deluxe 300 W Tuner 12/24 Hour LCD Clocks 


ei fie oad 
MFJ-283, MFJ-285, MFJ- 
285L, MFJ-287 or MFJ-287L 


$ 2495 


$4995 wri-1038 $995 wrs-t078 

Huge 5/8 inch bold LCD digits let you 
see the time from anywhere in your 
shack. Choose from the dual clock that 
has separate UTC/local time display or the 
single 24 hour ham clock. 

Mounted in a brushed aluminum frame. 
Easy to set. The world’s most popular 
ham clocks for accurate logs. MFJ-108B 
4Y2x1x2;MFJ-107B 214x1x2 in. 


MFJ Cross-Needle  wru-sise 


SWR/Wattmeter $6995 
MFJ Cross- 

Needle SWR/ 

Wattmeter has 

a new peak 

reading func- *) AFT: 

tion! It shows you SWR, forward and — 

reflected power in 2000/500 and 200/50 

watt ranges. Covers 1.8-30 MHz. 
Mechanical zero adjusts for movement. 

$0-239 connectors. Lamp uses 12 VDC 

or 110 VAC with MFJ-1312, $12.95. 


Deluxe Code Practice 
Oscillator 
. MFJ-557 


$2495 


MFJ-557 Deluxe Code Practice Oscillator 
has a Morse key and oscillator unit 
mounted together on a heavy steel base 
so it stays put on your table. Portable 
because it runs on a 9-volt battery (not 
included) or an AC adapter ($12.95) that 
plugs into a jack on the side. 

Tone and Volume controls for a wide 
range of sound. Speaker, earphone jack. 
Key has adjustable contacts and can be 
hooked to transmitter. 8'/2x2¥%4x33/ in. 


Nearest Dealer/Orders: 800-647-1800 


MFJ ENTERPRISES, INC. 
Box 494, Miss. State, MS 39762 
(601) 323-5869; FAX: (601) 323-6551 
TELEX: 53 4590 MFJ STKV 


e One year unconditional guarantee * 30 day 

money back guarantee (less s/h) on orders 

from MFJ ¢ Add $5.00 each s/h ¢ FREE catalog 
MEF] . . . making quality affordable 
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MFJ-949D MFJ-949D is the world’s 

$14995 Most popular 300 watt PEP 

tuner. It covers 1.8-30 MHz, 
hie you a new peak and average reading 
ross-Needle SWR/Wattmeter, built-in 
dummy load, 6 position antenna switch 
and 4:1 balun -- in a compact 10 x 3 x 7 
inch cabinet. Meter lamp uses 12 VDC or 
110 VAC with MFJ-1312, $12.95. 


SWR Analyzer —wr.207 
MFJ’s innovative new $9995 
SWR Analyzer gives you a 
complete picture of your 
antenna SWR over an 
entire band -- without a 
transmitter, SWR meter or 
any other equipment.! 
Simply plug your antenna 
into the coax connector, 
set your SWR Analyzer to 
the frequency you want 
and read your SWR. You 
can instantly find your 
antenna’s true resonant 
frequency,something a noise bridge can’t 
do. Covers 1.8-30 MHz (or choose MFJ- 
208, $89.95 for 2 Meters). Use 9 V bat- 
tery or 110 VAC with MFJ-1312, $12.95. 


VHF SWR/Wattmeter 
MFJ-812B 

$2995 

Covers 2 }- 

Meters and 

220 MHz. 30 or 300 Watt scales. Also 
reads relative field strength 1-170 MHz 
and SWR above 14 MHz. 41/2x214x3 in. 


MFJ Multiple DC Outlet 


MFJ-1112 
$2995 


New MFJ DC Power Outlet saves you 
space and money. Hook it to your 12 
VDC power supply and get 6 DC outlets 
for connecting your accessories. RF 
bypassing keeps RF out of power supply 
rom DC line outlet. 13'/2x234x2'/2 in. 


Professionally Prepared Projects 


Make tt look as good as tt works. 


by James Melton 


Everyone who has designed and 
built an electronic project knows that 
the hardest part of the design is get- 
ting the schematic down on paper. 
The second hardest thing is to finish 
the project so that it has a profession- 
al feel and appearance. My discipline 
on the schematics is no better than 
anyone else’s, so I would like to ad- 
dress the second subject in this arti- 
cle: front panels and the “‘feel’’ of a 
project. 

No matter how hard you have 
worked on a project, no matter what 
it does, and no matter what engineer- 
ing marvels it contains, when you 
show it to your peers (or even your 
spouse!), they will generally be able 
to tell immediately that it is not a 
commercial piece. Why? Because it 
is too light, because it is laid out 
inconveniently for use, and because 
the front panel has no marking on it 
to show what it does! 

THIS IS BAD! You can make a 
project that is virtually indistinguish- 
able from a commercial product if 
you give it a little thought and a little 
time. The rewards of impressing 
your colleagues pale in comparison 
to hearing, ‘*That really looks neat!’’ 
from someone who is not normally 
impressed with electronics. 


Where to Start 


First, let’s cover some of the ba- 
sics of any electronic project. All 
projects do something. All projects 
require some interaction from the 
user. All projects are subject to ad- 


: ON/oer 


Photo A. This is a control box for a motor/compressor combination. 


justment (or fiddling). In all these 
cases, you will be holding or looking 
at the box. The box you build your 
project in must have a certain ‘‘heft’’ 
Orfeelis: 

In most electronic products built 
for consumer use, weight is not the 
primary concern, but it is still a fac- 
tor in the design. If a product is not 
heavy enough or lacks a certain den- 
sity, the consumer will not have the 
same confidence in it, whether the 
product is electronically great or not. 
Hewlett-Packard makes some of the 
best test equipment in the world, and 
I can assure you they build it solid— 
some of their equipment is solid alu- 
minum everywhere that isn’t elec- 
tronic parts! 

Your projects are the same—they 
don’t have to be as heavy as a ton of 
bricks, but they do have to be stable 
enough to withstand the plugging or 
unplugging of banana jacks, or hav- 
ing a switch pushed off or on, with- 
out moving all over the workbench. I 
know that this is a little hard to be- 
lieve, but if you build a lightweight 
project and sit it side-by-side with an 
identical project that has the extra 
weight, most people will prefer us- 
ing the heavier project. Try this ex- 
periment for yourself—I promise it 
does work this way! 

Two things are necessary to ac- 
complish this. First, the box needs to 
have rubber feet. These will help it 
stay still on the bench, keep it from 
scratching the surfaces it sits on, and 
raise it a little from the tabletop (this 
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I wish I had not labeled it at all! 


Photo B. Signal generator/attenuator box for amateur radio use. This 
labeling does look better than the permanent marker, but not a whole lot! 
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will make it look better). The 
feet can be attached by using a 
small machine screw with a nut, 
or by gluing the foot on. 

Second, if your project is not 
weighty enough on its own, ei- 
ther from the batteries or trans- 
formers included in the project, 
then you will need to add 
weight. I know this goes against 
the grain, but if you are not — 
building something that goes in 
an airplane, then extra weight 
will generally not be a concern. 
On the other hand, not enough 
weight will mark your project as a 
“‘lightweight.”’ 

Extra weight can be added in sev- 
eral forms. You can mount stacks of 
washers in the box, anchored to the 
bottom so the stud will not show, or 
you can add lead fishing weights, 
epoxied to the bottom of the box. 


The Second Step: Appearance 


The second step, improving the 
project’s appearance, is much more 
important than the density of the pro- 
ject. How the front panel looks is 
90% of the battle. There are several 
methods of marking projects. The 
most often used is probably the 
“‘acid’’ pen. This pen makes rela- 
tively permanent markings on both 
metal and plastic, and is OK only (by 
my reckoning, anyway) if you are in 
a major hurry to get a really simple 
project working. See Photo A. While 
you can see that this method obvious- 
ly does work, I almost wish that I had 
not labeled it at all! 


DYMO Tape 


Another method of marking front 
panels is with embossing machines. 
These hand-held embossers make a 
raised, white letter on a strip of vari- 
ously-colored plastic which has ad- 
hesive on the back. This method is 
much better than an acid pen in ap- 
pearance but is not as permanent, 
and still labels your project as some- 


Photo C. This piece of gear can be used by any ham. The labels make it clear 


what each control or indicator is for. 


thing less than professional. Photo B 
is an example of a project done with 
embossing tape. Look familiar to 
you? Can you tell what this box is or 
does? What does that knob on the far 
right do? I don’t know either—I can’t 
remember! 


Dry Transfer 


A third method, which begins to 
border on professional, is to use dry 
transfer rub-on letters and markings. 
These come in all sizes and type 
styles, and in all kinds of shapes and 
lines to use for volume controls, 
switches jacks and just about any- 
thing else you might need on a panel. 
There are several things you might 
want to consider when using these 
dry transfer labels. First, and maybe 
the most important, is to use the 
labels that come in actual ‘““words’’ 
(only use the individual lettering 
when you have no other alternative). 
Second, think about the contrast you 
are trying to achieve. The dry trans- 
fers come in both black and white, so 
for a particular project you might 
decide to paint the box white and use 
black lettering, or if the box is 
aluminum you might think about pol- 
ishing it to remove scratches and use 
black symbols. See the box shown in 
Photo C for an example of this 
method. 

When you are through, be sure and 
use some clear acrylic spray paint to 
protect the dry transfers on the front 


Photo E. This example of some done-at-home silk-screening shows that 


there is a lot of room for improvement. 


Photo D. A professional job on 
this piece of equipment identical 
to a commercial piece of 
equipment. 


surface. They are very fragile and 
will rub off very easily. In fact, if 
you make a mistake while you are 
lettering your box, just use a piece of 
cellophane tape pressed over the 
mistake to lift it right off the panel. If 
you use several thin coats of the clear 
spray instead of one heavy coat, the 
letters will be less likely to lift away 
from the surface and the coating will 
also be much tougher. 


Line Negatives 

For a truly professional-looking 
front panel, you can use methods that 
are almost identical to the methods 
used to generate printed circuit 
boards. The first step is to draw a 
picture, either on a drafting table or 
using a computer, of the front panel 
of your dreams. You can go wild 
here. Use different size letters for 
different areas of the board. Use 
groupings of lettering styles to put 
similar functions in a cohesive area. 
Draw boxes around the groups of 
functions. Put some instructions on 
the front. Put a ““MADE IN USA”’ 
label on it in small type near the bot- 
tom. Put your name on it. Put the 
name of the project in really big let- 
ters right near the top left-hand side. 
This is your chance! Look at the front 
panels of some equipment you like. 


4 something similar. 
_ Think ahead. What you are going 
to do with this drawing is have a 
_ ‘line negative’’ made up at the print 
shop. This will invert the black/ 
white you are using on the paper and 
produce clear/black on the piece of 
film you get back. This is an impor- 
_ tant part to think about: Anywhere 
you have a line will be a clear place 
on the film. This means that when 
you lay the film down on the front 
panel, the panel color will show 
through. You can paint different ar- 
eas of the panel different colors. This 
will produce very good-looking, ex- 
tremely professional front panels. 
In addition to the painted front 
panel, there is a good chance that 
some of your projects will have 

LEDs, or even seven-segment 

LEDs. (A friend of mine says, “‘All 

projects must incorporate a switch 

and an LED, even if the switch only 
turns on the LED!”’) If your project 
has an LED display, consider the 
opening that you will be showing it 
in. One very nice way to finish out an" 

LED display is to completely black 

in the area where it is going to be on 
your original artwork. This will pro- 
_ duceaclear area on the line negative, 
and onto this clear area you need to 
_ glue a piece of red film. Now, since 
_ the interior of your box is dark, when 
__ the device is not on this area will 

appear black, but when you turn it on 
and the LEDs light up they will show 
__ through the window. This looks very 
good ona project. See Photo D for an 
example of this method. Note also 
that the holes where the LEDs are 
going to shine do not have to be 

- round—rectangles, squares, ovals, 
_or even ‘‘gear’’ shapes might be ap- 
_ propriate to what you are doing. Do 
something that is eye-catching or 

will leave an impression. 

___ There are several ways to mount 
_ the line negative on the front panel. 
The first way is to glue it down, using 
__ spray adhesive. This way will work, 
___ but it is not easy to get the film down 
flat on the glue without some work. 
Mies _ Another way is to use rubber cement 
or a glue stick on the back of the 
piece of film and put it only in the 
areas that are completely black. 

The best way is to cut a piece of 
1/8” (or 1/16", if available) Plexi- 
_ glas™ that is the same size as the front 
_ panel. Sandwich the film between 
the box and the Plexiglas, drill the 
holes you need for the parts that stick 
‘through, and then mount all the com- 
yi ponents on the front panel. The parts 
Sticking through will generally be 
by enough to hold everything together, 
i - but if not you can use some small 
-pan-headed machine screws to do the 
job. A front panel made with this 
1ethod is certainly high enough 
ality to sell to the public. 


ne Last Method 


_ Ifyou have followed the ‘‘line neg- 
e’’ procedure so far, there is one 
method that will produce a very 
al front panel. Use the line neg- 
you have to produce a printed 
it board on the thinnest PC ma- 
you can find. Make sure that it 
-epoxy board for strength. 
ou have the board finished 
either polish and clear-coat 
as in the other (dry transfer) 
od season can artificially “‘tar- 

\ using a paste made 
and water. Apply 


amount of ‘‘black’’ tarnish to ap- 
pear. When it has, wash the panel 


ORR aR OR et ae 


and let it dry, then spray it with the 
clear coat again to protect the tar- 
nished surface. 

Now for the good part: Put a small 
lamp inside your project. Now, 
when you turn it on, everywhere the 
copper was removed the light will 
show through, illuminating the writ- 
ing, markings and symbols. 

You can also use this method with 
copper used in place of dry transfer 


ASTRON 


CORPORATION 


MODEL VS-50M 


RS-L SERIES 


HE ASTRON RS 


RM SERIES 
RS-A SERIES 


MODEL RM-35M 


MODEL RS-7A 


RS-M SERIES 


MODEL RS-35M 


VS-M AND VRM-M SERIES 


lettering. It will be much more 
durable and will look great. 


Don’t Try This At Home 


There is one other method that I 
will mention, the true professional 
method. This is silk-screening. See 
Photo E. When you silk-screen, you 
use a fine screen (now generally 
made of some synthetic fibers in- 
stead of silk) that has been impreg- 
nated with a photochemically reac- 
tive substance. When you expose the 
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solvent. When you use the 
these parts are rinsed away. 


9 Autry 
Irvine, CA 92718 
(714) 458-7277 


screen through a negative, the parts 
where light shines through undergo a 
change that makes them ‘“‘soft’’ to a 


You now have a screen that you lay 
on top of the front panel. Then apply 
paint to the screen and squeegee it 
through the holes in the screen, de- 
positing it on the panel. This process 
may be more than you are willing to 
go through for one project. It in- 
volves a lot of time and not an incon- 


cheap, single-use silk-screen kit?) 
solvent, 


how to produce a really good-look- 
ing and good-feeling project. Your 
time spent making these projects 
look good and feel right will not be 
wasted. 


Contact James Melton at 2747 Went- 
worth Drive, Grand Prairie TX 75052. 


ASTRON POWER SUPPLIES 


e HEAVY DUTY © HIGH QUALITY ¢ RUGGED © RELIABLE 


SPECIAL FEATURES 

e SOLID STATE ELECTRONICALLY REGULATED 

e FOLD-BACK CURRENT LIMITING Protects Power Supply 
from excessive current & continuous shorted output 

e CROWBAR OVER VOLTAGE PROTECTION on all Models 
except RS-3A, RS-4A, RS-5A, RS-4L, RS-5L 

e MAINTAIN REGULATION & LOW RIPPLE at low line input 
Voltage 

e HEAVY DUTY HEAT SINK e CHASSIS MOUNT FUSE 

e THREE CONDUCTOR POWER CORD except for RS-3A 

e ONE YEAR WARRANTY e MADE IN U.S.A. 


Colors 
MODEL Gray Black Duty (Amps) 


LOW PROFILE POWER SUPPLY 
SL-11A e ° 7 


Continuous Ics 
(Amps) 


MODEL Duty (Amps) 


Continuous Ics 
(Amps) 


PERFORMANCE SPECIFICATIONS 


e INPUT VOLTAGE: 105-125 VAC 

e OUTPUT VOLTAGE: 13.8 VDC + 0.05 volts 
(Internally Adjustable: 11-15 VDC) 

e RIPPLE Less than 5mv peak to peak (full load & 
low line) 

e All units available in 220 VAC input voltage 
(except for SL-11A) 


: Size (IN) 
HxWxD 


Shipping 
Wt. [Ibs.) 


11 23s xX 758 X V5 
Size (IN) 
HxWxD 


POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE 


RS-4L 3 
RS-5L 4 


19” RACK MOUNT POWER SUPPLIES 
Continuous 
MODEL 


Duty (Amps) 
RM-12A 9 


RM-35A 25 
RM-50A 37 
RM-60A 50 
Separate Volt and Amp Meters 

RM-12M 9 
25 
37 
50 


Continuous 
Duty (Amps) 
2.5 


RM-35M 
RM-50M 
RM-60M 


Colors 
Gray Black 
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Continuous 
MODEL Duty (Amps) 
Switchable volt and Amp meter 
RS-12M 9 
Separate volt and Amp meters 
RS-20M 
RS-35M 
RS-50M 


16 
25 
37 


3% x BYe x 7% 
3% x 6% x 7% 
Size (IN) 
HxWxD 
5% x19 x 8% 
54 x 19x 12% 


5% x 19 x 12% 
7x19 x 122 


Wellst 


5% x 19 x 8% 
5% x19 x 122 
5% x 19 x 12'2 
7x 19x 12% 


Size (IN) 
HxWxD 
3 x 4% x 5% 
3% xX 64% x9 
3% Xx 6% xX 7% 
33% xX 612 xX 9 
4x 7% x 10% 
4X 7% xX 10% 
42 x8x9 
4X 7% x 10% 
5x9 x 10% 
Sxalteenn 
6 X 13% x 11 


Size (IN) 
HxWxD 


Shipping 
Wt. (Ibs.) 
4 


Shipping 
Wt. (Ibs.) 


4% x8x9 13 
18 


27 
46 


5x9x 10% 
ile oi A eda 
6 x 13% x 11 


Separate Volt and Amp Meters © Output Voltage adjustable from 2-15 volts ¢ Current limit adjustable from 1.5 amps 


to Full Load 

Continuous 

Duty (Amps) 
@13.8VDC @10VDC @5VDC 
VS-12M 9 5 2 
VS-20M 16 9 
VS-35M 25 15 
VS-50M 37 22 


Variable rack mount power supplies 
VRM-35M 25 
VRM-50M 


MODEL 


15 


37 22 


Built in speaker 


Continuous 
Duty (Amps) 
5 


Colors 
Gray Black 


MODEL 
RS-7S ° 
RS-10S ° e 75 
e ° 9 
e e 


16 


RS-12S 
RS-20S 


Radio Fun 


Ics* 

(Amps) 

@13.8V 
12 
20 
35 
50 


Size (IN) 
HxWxD 


Shipping 
Wt. (Ibs.) 


13 
20 
29 
46 


4% x8x9 
5x9 x 10% 
5x 11x 11 
6 x 138% x 11 


38 
50 


5% x 19 x 12% 
5% x 19 x 12% 


35 
50 


Size (IN) 
HxWxD 
4x 7% x 10% 
4x 7% xX 10% 
4%x8x9 
5x9 x 10% 


Shipping 
Wt. (ibs.) 
10 


12 
13 
18 


CIRCLE 16 ON READER SERVICE CARD 


siderable amount of money. (Maybe 
there is a market out there for : Bigs 


I hope that I have given you some ~ 
reasonable answers to the question of — 


es 


FEBRUARY 1992 7 


Repeater 
Operating 
Do’s and Don’t’s 


DO let the repeater tail drop be- 
tween transmissions. This lets the 
timer reset, and gives others the op- 
portunity to break in. 

DON’T ever acknowledge any 
unidentified transmissions, or sta- 
tions you think are illegal. If you do, 
you’re giving them the attention 
they’re looking for. 

DO immediately recognize *‘Call 
Please.’’ This is a way of indicating 
you wish to contact a station and 
communicate briefly in order to ar- 
range to move to another frequency. 

DON’T say ‘‘Break’’ or ‘‘Call 
Please,’’ if you merely wish to join a 
conversation in progress. Just say 
your callsign during a pause. 

DO try to be a good listener. If 
you’re unfamiliar with a topic being 
discussed, use the opportunity to lis- 
ten, ask questions, and learn. 

DON’T discuss the same topic 
time and time again. Others who are 
listening appreciate variety. Too 
much of even a good thing can quick- 
ly drive other users to another fre- 
quency, or to the ‘‘off’’ switch on 
their radio. 

DO try to limit the amount of time 
you spend on the air daily. The re- 
peater is like a telephone party line: 
the more you talk, the more you dis- 
courage others from initiating their 
own calls and conversations. Keep 
an ‘internal timer’’ running in your 
mind, and consider how many min- 
utes per day constitutes your fair 
share of operating time. 

DON’T tie up the repeater for 
local or base station conversations. 
The Boston repeater /for example] is 
a wide-area coverage system; many 
people benefit from its operation. 
After establishing contact, move to a 
simplex frequency, or a local-cover- 
age repeater if possible. Give mo- 
biles and portables priority for the 
repeater’s use. 

DO get into the habit of asking, 
“Ts the repeater (frequency) in use?’’ 
before making a call or announcing 
that you’re listening. It isn’t enough 
to merely listen for five or 10 sec- 
onds. You could find yourself inter- 
rupting an ongoing conversation, or 
even a traffic accident report. 

DON’T use excessive ham ‘‘jar- 
gon.’’ Say, ‘‘My name is—’’ rather 
than, “‘handle (personal) on this end 
is—’’ Similarly, avoid Q-signals, 
which were invented for Morse code 
communication. Avoid the use of 
nonexistent words and phrases, such 
as, “‘I’m destinated.’’ Just say, “I’m 
at my destination.’’ And stay away 
from cute phonetics that may confuse 
non-native English speakers (and na- 
tive English speakers, for that mat- 
ter!). Use the approved international 
phonetics if you must use phonetics. 
Speak with normal inflection and a 
normal tone of voice, as if you were 
talking to someone face-to-face. 

Finally, DO act toward others on 
the air as you would want them to act 
toward you. We all deserve to be 
treated with respect and kindness. 
But we all have different levels of 
expertise. Don’t be quick to judge 
when the other person fails to mea- 
sure up—we were all new to this hob- 
by once. TNX SPARC, K9HI, Dec. 

91. 


8 FEBRUARY 1992 Radio Fun 


Early Amateur 
Long Distance Wireless 


by Frank Lyman Jr. W1KD (ex-1KC/U1KC) 


Photo A. The 150-foot-tall wooden lattice tower and mast. 


Amateur wireless practice in the 
early 1920s was very different from 
what it is today. To begin with, the 
transceiver, with both the transmitter 
and the receiver automatically tuned 
to the same frequency, was unheard 
of. In most cases, both the transmitter 
and the receiver had to be home-built. 
This was very definitely the case as 
the DX stations moved to higher and 
higher frequencies because there wasn’t 
any commercially-built equipment 
available for those shorter wavelengths. 

The transmitters were relatively sim- 
ple, using just one tube as a self-ex- 
cited oscillator in a Hartley or Colpitts 
circuit. The plate power was often 
straight AC 60 cycles. The antenna 
was normally fed directly to a trans- 
mit/receive switch, with no transmis- 
sion line. Counterpoises were often 
used because they tended to give high- 
er antenna Current readings. 


Photo B. The RCA 204 tungsten-filament single-tube transmitter. ; 


The receivers were normally re- 
generative units which gave high gain 
and produced nice notes for code sig- 
nals, with no extra complications. 
These receivers were extremely broad 
in their tuning, which probably helped 
in finding other amateur signals. There 
was no image problem, as super- 
heterodyne receivers were seldom used. 
There was no limitation on amateur 
bands because nobody else used wave- 
lengths shorter than 200 meters. 
Everything was OK as long as one 
didn’t intrude on the longer wave- 
lengths used by ships and broadcast 
stations. Amateur telephone stations 
were relatively rare and most amateurs 
stuck to code communication. This 
was particularly true when they were 
seeking long distance circuits. 

In 1920, amateurs used the longest 
wavelengths they were licensed to use, 
approximately 200 meters. However, 


when trans-Atlantic contacts started, 
some shorter wavelengths seemed to 
work better. Gradually, hams began to 
use wavelengths down to 80 meters. 

The concept of optimizing things 
by using the shortest wavelengths on 
which good contact could be estab- 
lished had not entered our understanding 
in 1923. It did not work for any sin- 
gle station to move to a new shorter 
wavelength because there was nobody 
to communicate with until others moved 
at the same time. As I remember the 
events, we had found that 80 to 90 me- 
ters worked out well on North America 
to Europe contacts, and it was practi- 
cal to make our large transmitting tubes 
work in that band. Also, we had been 
able to make the regenerative receivers 
of that day work in the 80 to 90 meter 
range. 

Basically, we had gotten to using 
wavelengths shorter than 100 meters, 
and a significant number of amateurs 
were using such wavelengths all around 
the world in 1924. These moves in fre- 
quency were a worldwide phenomenon. 
If we heard a European amateur on 90 
meters we would try to tune up our 
large oscillator tube on that wavelength 
and contact him. 


Wireless: 1920 to 1925 


Brooklyn, New York, was an inter- 
esting place for me and my older broth- 
er Joe to grow up with an interest in 
wireless. We each bought crystal re- 
ceivers at a small electrical store on 
Court Street, belonging to Tony 
Muserofetti. After we had had the crys- 
tal sets for a month or so, and had heard 
the strong code signals of NAH at the 
Brooklyn Navy Yard and various ships 
around New York, we decided that we 
needed more advanced equipment. We 
went back to the electrical store and 
bought an audiotron made by DeForest. 
This required a storage battery to light 
the filament, and a “B” battery to make 
the electrons from the filament travel 
to the plate. 

This didn’t change the signals re- 
ceived much. NAH dominated the area 
with its 5 kW spark transmitter about 
two miles away, there were various 
fainter ships, and occasionally a tele- 
phone signal. One of the first phones 
was that of a local dentist by the name 
of Dr. Parker, who had used his skill 
at dentistry to build himself a beauti- 
ful phone transmitter. Once in awhile 
we heard phone tests from a trans- 
mitter at Deal Beach, New Jersey, 
which was operated by the American 
Telephone and Telegraph Company. 
There was no broadcasting until WJZ 
showed up. In late 1920 or early 1921 
I got an Adams Morgan regenerative 
receiver which, with its regeneration, 
had remarkable sensitivity. All along 
during this period, my brother Joe and 
I were learning the code. 

In the spring of 1921 I was at our 
family house in Northampton, 


_ Massachusetts. I convinced a local — 
wireless dealer by the name of Glenn — 
Sabin that I could handle 10 words of © 
__ Morse code and knew the answers to — 


a number of technical problems. Mr. 
Sabin was kind enough to fill out var- 
ious forms and forward them to the - 
radio inspector in Boston, Charles — 
Kolster. In due time I received my first — 
radio license, with the call 1KC. A 
about the same time my brother Joe, _ 
who was in Brooklyn, took an exam-_ 
ination at the New York custom house — 
and received a license with the call — 
2CGY. 

Joe came to Northampton and w 
quickly set up a transmitter he had | 
built using two 5-watt tubes, with an an- 
tenna between two pine trees. The first — 
contact I made was with 1 XP in Athol, 
Massachusetts, and it seemed like a). 
long distance communication. 


More Power 


We soon got a secondhand 500-volt 
DC motor set up in the cellar as a gen- 
erator for Joe’s transmitter, and we | 
were really on the air. However, with - 
only a 500-volt generator, our powe: 
was way too low for any aspiring 
ateurs. We persuaded Dad to finance 
1,500-volt Esco motor generator, or 
dered from the factory in Connectic 
The order went wrong and the gener- 
ator ended up with another Lyman in 
Easthampton. This resulted in a terri- — 
bly distressing delay for us. By the 
time the generator finally arrived we had — 
gotten hold of a 50-watt transmitting 
tube and were beginning to have som ai 
real power. This was about Christ 
time in 1922, and we moved the ra 
shack to the attic to allow the guest 
room to again be used for guests. _ 

The wavelength we were still using 
at that time was just below 200° 
ters, the legal limit. Long distance co! 
tacts around the U.S. and Canada beg; 
coming in at a great rate. Soon 
began hearing that shorter wavelength: 
were better for distant calls. We m 
numerous trips to Hartford, Connecticut, 
and talked with the fellows who put 
out OST magazine. We also called on 
Johnny Reinertz, who lived near 
Hartford and had designed a numbe: 
state-of-the-art receivers. In that day 


well. 
In late 1923 our father ee 
us a wooden tower with a mast h 
ed up through the center. The latti 
tower was to be 84 feet tall and 
mast 66 feet above the tower, | 


RAMSEY ELECTRONICS 


2 WAY RADIO 
SERVICE MONITOR 


COM-3, the world’s most popular low-cost service moni- 
tor. For shops big or small, the COM-3 delivers advanced 
capabilities for a fantatic price—and our new lease pro- 
gram allows you to own a COM-3 for less than $3.00 a day. 
Features Direct entry keyboard with programmable 
memory *Audio & transmitter frequency counter *LED bar 
graph frequency/error deviation display °0.1-10.000 pV 
output levels eHigh receive sensitivity, less than 5 pV 
°100 kHz to 999.9995 MHz eContinuous frequency cover- 
age °Transmit protection, up to 100 watts CTS tone 
encoder, 1 kHz and external modulation. 


CT-70 7 DIGIT 525 MHz 


SYNTHESIZED 
SIGNAL GENERATOR 


Finally, a low-cost lab quality signal generator—a true 
alternative to the $7,000 generators: The RSG-10 is a 
hard working, but easy to use generator ideal for the lab 
as well as for production test. Lease it for less than $3.00 a 
day. Features ¢100 kHz to 999 MHz ©100 Hz resolution to 
500 MHz, 200 Hz above *— 130 to +10 dBm output range 
°0.1 dB output resolution eAM and FM modulation °20 
programmable memories Output selection in volts, dB, 
dBm with instant conversion between units *RF output 
reverse power protected *LED display of all parame- 
ters—no analog guesswork! 


FREQUENCY COUNTERS 


CT-90 9 DIGIT 600 MHz 


Ramsey Electronics has been manufacturing elec- 
tronic test gear for over 10 years and is recognized for 
its lab quality products at breakthrough prices. All of 
Our counters carry a full one-year warranty on parts 
and labor. We take great pride in being the largest 
manufacturer of low-cost counters in the entire 
U.S.A. Compare specifications. Our counters are full- 
featured, from audio to UHF, with FET high 
impedance input, proper wave shaping circuitry, and 
durable high quality epoxy glass plated-thru PC 
board construction. All units are 100% manufactured 


Hig 


Telescopic ship antenna—BNC plug, WA-10 


Low-pass probe, audio use, LP-1 


ACCESSORIES FOR COUNTERS 


h impedance probe, light loading, HP-1......... 


CT-125 9 DIGIT 1.2 GHz 


CT-50 20 Hz~600 MHz 
20 Hz-550 MHz <50 mV to 150 MHz 


CT-90 10 Hz-600 MHz . <10 mV to 150 MHz 
< 150 mV to 600 MHz 
10 Hz-1.25 GHz 


typically 3.0 GHz 


CT-125 


CT-250 


PS10B 
Prescaler 
g 


radar kit “‘clocks’’ cars, 
horses, bikes or anytal 
ject. Operatessat. 
1/4 mile ran 
displays speed 
meters per hou 


Kit includes delivery. ABS plast 


MICROWAVE 

INTRUSION ALARM 

A real microwave Doppler 
sensor that will detect a hu- 
man as far as 10 feet away. 
Operates on 1.3 GHz, and is 


not affected by heat, light, or 
vibrations. Drives up to 100 
mA output, normally open or 
closed, runs on 12 VDC. 

Complete kit MD-3 . $16.95 


TONE DECODER 
A complete tone decoder 
ona single PC board. Fea- 
tures: 400-5000 Hz ad- 
justable range via 20-turn 
pot, voltage regulation, 567 
IC. Useful for touch-tone 
burst detection, FSK, etc. 
Can also be used as a sta- 
ble tone encoder. Runs on 
5 to 12 volts. 

Complete kit, TD-1 


Voic 


relays. 


VDC. 
$5.95 


TICKLE STIK 

A shocking kit! Blink- 
ing LED attracts vic- 
tims to pick up inno- 
cent-looking can— 
you watch the fun! 
Ideal for office desks, 
Parties, nosey know- 
it-alls! 

TS-4kit....... detect 


er set, 


10 MHz-1.5 GHz, 
divide by 1000 


New low-cost microwave.,Do 


fee cans for antenna (not included) 
and runs on 12 VDC. Easy to build— 
all microwave circuitry is PC stripline. 


with speedy graphics for a profession- 
al look. A very useful and full-of- 


VOICE ACTIVATED 
SWITCH 


switch kit provides 
switched output with 
current capability up 
to 100 mA. Can drive 
, lights, LED, or 
even a tape recorder 
motor. 


VS-TkIE 5 iss $6.95 


LIGHT BEAM 
COMMUNICATORS 
Transmits audio over 
infrared beam up to 
30’—use simple lens- 
es to go up to % mile! 
Hum free, uses 30 kHz 
carrier. Great for wire- 
less earphones or un- 


Transmitter + receiv- 


in the U.S.A. All counters feature 1.0 ppm accuracy. 


ALL COUNTERS ARE FULLY WIRED & TESTED 


MODEL | FREQ. RANGE | SENSITIVITY DIGITS RESOLUTION | PRICE | 
8 
7 


<10 mV to 1 GHz 


PREAMP 
S6-7 


wired, inclu 


Easy to build pow 
power gain, 1W 
16W out, 5W is f 
amp as featured 


Ieee parts, less case 


fun kit. 


MUSIC MACHINE 

Neat kit that will produce 25 differ- 
ent classical and popular tunes, 
plus 3 doorchime sounds. Lots of 
fun for doorbells, shop, or store en- 
trances, car horn, music boxes, etc. 
Runs on 9V battery or wall trans- 
former. Excellent speaker volume 
and adjustable tempo and pitch. 
Add our case set for a handsome 
finished look. 

Complete kit, MM-5 .. $24.95 
Case + knob set, CMM-5 . $12.95 


e activated 


phone lin 


Runs on 9 
phone! 
PB-1 kit. . 


microvolt 


MHz IF. 


on each e' 
able ‘‘bug.”” 


LB56 .. $19.95 J FR-1kit.. 


< 25 mV to 500 MHz 


<50 mV to 2.5 GHz 


SPEED RADAR | BROADBAND 


$89.95 
complete kit 


-SdB IF. BNC connectors. 
on 12 VDC or 110 VAC. 


2M POWER AMP 


azine articles. Complete with all 


PA-1, 40W pwr amp kit 
TR-1, RF sensed T-R relay kit .$ 8.95 


TELEPHONE 
TRANSMITTER 
Mini-sized with profes- 
sional performance. 
Self-powered from 


in FM broadcast band 
up to Y% mile. Installs 
easily anywhere on 
phone line or inside 


FM RADIO 
Full-fledged superhet, 


IC detector and 10.7 


FM broadcast band as 
well as large portions 


“bug’’ receiver, hob- 
by experiments or 
even as FM radio! 


Direct probe, general purpose use, DC-1 .......... $16.95 
Tilt bail, elevates counter for easy viewing, TB-70 .... $9.95 
Rechargeable internal battery pack, BP-4........... $9.95 
CT-90 oven timebase, 0.1 ppm accuracy, OV-1...... 59.95 


<25mV to 50 MHz 
< 15 mV to 500 MHz 
< 100 mV to 1 GHz 
< 25 mV to 50 MHz 


Pick th 
units 


dB gain, 1 to 
for hi 
mile. 
ides AC adapter 


FM-4, | 


: up vol 
er amp has 8 times P 


in, 8W out, 2W in, 
flor 40W out. Same 


in many ham mag- very small, kit............. $16.95 
FM-3WT, as above, but fully wired 
and T-R relay. andtested................ $19.95 


$29.95 


PACKET RADIO 

Commodore C64/128 packet 
radio interface. Uses famous 
German Digicom software. Fea- 
tures EXAR IC chip set for reli- 
able operation—runs HF or 


VHF tones. Includes FREE disk 
software. PC board, all neces- 
sary parts and full documenta- 
tion, 

Complete kit, PC-1.... $49.95 


e, transmits 


sensitivity, 
up a pin drop 


Tunes Std. } feet! Great for 


nd. Ideal for 


15 volts, uses 
ohm speaker. 
$14.95 | BN-9 kit 


| 4Hz,10Hz | $189.95 
1 Hz, 10 Hz, 100 Hz $139.95 


0.1 Hz, 10 Hz, 100 Hz $169.95 


108 MHz FM band up to 300’ except 


preamp 
very sensitive audio section, picks 
FM-3, complete unit includes case, 


battery, switch, antenna, and built-in 
condensor mike. Excellent fidelity, 


SMC, miniature sensitive mike car- 
tridge for FM-1, 2, 4 


SPEAKER PHONE 

Talk on the phone hands-free, great to put in 
shop or shack, press the button to answer—no 
actual phone needed. Works same as commer- 
cial units. Talk from anywhere in room, phone 
line powered—no battery needed. Super for 
family and conference calls or buy two for 
hands-free intercom! Add our case set for a pro 


$29.95 


SUPER SLEUTH 
A super sensitive am- 
plifier which will pick 


toring baby’s room or 
as general purpose 
amplifier. Full 2W rms 
output. Runs on 6 to 


$189.95 


e unit that’s right for you. All 
transmit stable signal in 88- 


power FM-4 that goes up to 


jong range, high power with 


ices 10’ away 


Pia taares $2.95 


LO NOISE PREAMPS 
Make that reciever come 
ALIVE! Small size for easy 
installation with Hi-Q tuned 
input for peak performance. 
Excellent gain and noise fig- 
ure—guaranteed to improve 
reception! Specify band: 
2M—PR-10, 220 MHz—PR- 
20, 440 MHz—PR-40. 

Each kit 


Case-CSP..... $12.95 


BROADBAND 
PREAMP 
Very popular sensitive 
all-purpose preamp, 
ideal for scanner, 
TVs, VHF/UHF rigs, 
counters. Lo noise, 20 
dB gain, 100 kHz-1 
GHz, 9V-12 VDC op- 
eration. 

SA-7 kit... ... 


at 15 
moni- 


8-45 


$14.95 


$5.95 


e2 METERS 
0223 MHz 
440 MHz 


2 MTR & 220 BOOSTER AMP 


Here’s a great booster for any 2 meter or 220 MHz hand-held unit. 
These power boosters deliver over 30 watts of output, allowing you to 
hit the repeater’s full quieting while the low noise preamp remarkably 
improves reception. Ramsey Electronics has sold thousands of 2 meter 
amp kits, but now we offer completely wired and tested 2 meter, as well 
as 220 MHz, units. Both have all the features of the high-priced boost- 


ers at a fraction of the cost. 

PA-10 2 MTR POWER BOOSTER (10 X power gain) 
Fully wired & tested ... ae 
PA-20 220 MHz POWER BOOSTER (8 X power gain) 
Fully wired & tested ; Sey : 


20, 30, 40, 80M 
CW TRANSMITTERS 


Join the fun on QRP! Thousands of these mini-rigs have 
been sold and tons of DX contacts have been made. 
Imagine working Eastern Europe with a $30 transmit- 
ter—that’s ham radio at its best! These CW figs are ideal 
mates to the receivers at right. They have two-position 
variable crystal control (one, popular QRP XTAL includ- 
ed), one watt output and built-in antenna switch, Runs on 
12VDC. Add our matthing case and knob get for a hand- 
some finished look. 
Your choice Giband§¢. 205. .... 2900... 6.2... 
.. (Specify band; QRP-20, 30, 40 or 80) 
Matching case & knob set, CORP .. i 


Send perfect CW within an hour of receiving this kit! 
Easy-to-build kit has sidetone oscillator, speed control 
and keys most any transmitter. Runs for months on a 9V 
battery. 28-page manual gives ideas on making your 
own key for extra savings. Add our matching case set 
for complete station look. 


ACTIVE ANTENNA 


Cramped for space? Get longwire performance with 
this desktop antenna. Properly designed unit has dual 
HF and VHF circuitry and built-in whip antenna, as well 
as external jack. RF gain control and 9V operation 
makes unit ideal for SWLs, traveling hams or scanner 
buffs who need hotter reception. The matching case 
and knob set gives the unit a hundred dollar look! 

AA-7 Kit $24.95 
Matching case & knob set, CAA 


SPEECH SCRAMBLER 


Communicate in total privacy over phone or radio. Kit 
features full duplex operation using frequency inver- 
sion. Both mike and speaker or line in/out connections. 
Easy hookup to any radio, and telephone use requires 


no direct connection! Easy to build 2 IC circuit. Can also 
be used to descramble many 2-way radio signals. Fin- 
ish your kit off with the handsome case & knob set. 


Fantastic receiver that captures the world with just a 
12” antenna! Can receive any 2 MHz portion from 4-11 
MHz. True superhet has smooth varactor tuning, AGC, 
RF gain control, plenty of speaker volume and runs ona 
9V battery. Fascinating Scout, school or club project 
provides hours of fun for even the most serious DXer. 
For the car, consider our shortwave converter. Two 
switchable bands (in 3-22 MHz range), each 1 MHz 
wide—tunable on your car radio dial. Add some interest 
to your drive home! 


Shortwave receiver kit, SRI ...............2. $27.95 
Shortwave converter kit, SCI ................ $24.95 
Matching case set for SRI,CSR ............. $12.95 
Matching case set for SCI,;CSC .............. $12.95 


TERMS: Satisfaction guaranteed. examine for 10 

days. If not pleased. return in original form for re- 
fund. *Add 7°o (up to a maximum of $10) for ship- 
ping. handling and insurance. eFor foreign orders 


add 15°o for surface mail. *COD (USA only). add 


$4.50. *Orders under S20. add $3.00. NY resi- fc 


dents. add 7°o sales tax. *90-day parts warranty 


on kits. ¢1-year parts & labor warranty on wired 
units 


FANTASTIC 
FM TRANSCEIVERS 


SYNTHESIZED—NO CRYSTALS 


FX-146 kit (2 Meters) 

FX-223 kit (1V4 Meters) 
FX-446 kit (3/4 Meters) 
CFX matching case set 


PHONE ORDERS CALL 
716-924-4560 


Ramsey breaks the price barrier on FM rigs! The FX is ideal for shack, 
portable or mobile. The The wide frequency coverage and programmable 
repeater splits makes the FX the perfect rig for Amateur, CAP or MARS 
applications. Packet ORs really appreciate the dedicated packet port, 
“TRUE-FM” signal and almost instant T/R switching. High speed packet? 

No problem. Twelve diode programmed channels, 5W RF output, 
sensitive dual conversion receiver and proven EASY assembly. Why pay 
more for a used foreign rig when you can have one AMERICAN MADE (by 
you) for less. Comes complete less case and speaker mike. Order our 
matching case and knob set for that pro look. 


$149.95 
$149.95 
$149.95 
$ 24.95 


$79.95 


7 OOK OKO Oe 


$79.95 


20, 30, 40, 80M 
All Mode RECEIVERS 


Build your own mini ham station. Sensitive all-mode 
AM, CW, SSB receivers use direct conversion design 
with NE602 IC as featured in QST and ARRL hand- 
books. Very sensitive varactor tuned over entire band. 
Pienty of speaker volume. Runs on 9V battery. Very 
EASY to build, lots of fun and educational—ideal for 
beginner or old pro. New 30-page manual. Add the case 
set for well-fitted professional look. 
Your choice of bands............... $27.95 
(Specify band: HR-20, HR-30, HR-40, HR-80) 
Matching case & knob set, CHR ...... $12.95 


2,6, 10 MTR, 220 
FM RECEIVERS 


Keep an ear on the local repeater gang, monitor the cops, 
check out the weather or just plain listen around. These 
sensitive superhet receivers are just the ticket. They tune 
any 5 MHz portion of the band and have smooth varactor 
tuning, dual conversion with ceramic IF filters, AFC, ad- 
justable squelch and plenty of speaker volume. Runs on 
9V battery and performance that rivals the big rigs! For a 
complete finished pro look, add our matching case and 
knob set with screened graphics. 
FM communications receiver kit .. $29.95 
Specify band: FR 146 (2m), FR6 (6m), FR10 (10m), FR- 
220 (220 MHz) 
Matching case & knob set, CFR .. 


FM STEREO TRANSMITTER 


.. $12.95 


Run your own stereo FM station! Transmit a stable signal 
in the standard FM broadcast band throughout the house, 
dorm or neighborhood. Connects easily to line outputs on 
CD player, tape decks, etc. Runs on 9V battery, has 


internal whip antenna and external antenna jack. Add our 
case set for a ‘‘station’’ look! 
FM-10 kit 

Matching case set, CFM 


AIRCRAFT RCVR 


$29.95 
$12.95 


Hear exciting aircraft communications—pick up planes 
up to 100 miles away! Receives 110-136 MHz AM air 
band, smooth varactor tuning superhet with AGC, ce- 
ramic filter, adjustable squelch, excellent sensitivity and 
lots of speaker volume. Runs on 9V battery. Great for air 
shows or just hanging around the airport! New 30-page 
manual details pilot talk, too. Add case set for ‘'pro’’ 
look. 

AR-1 kit 


UB Mea cede ae $24.95 
Matching case set, CAR 


$12.95 


FAX 716-924-4555 


RAMSEY ELECTRONICS, INC. 793 Canning Parkway, Victor, NY 14564 
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A Simple Light-Based 
Transmitter/Receiver Pair 


Voice communications at the speed of light. 


by Joseph Consugar KC3XM 


When you mention light-based 
communications, most people imme- 
diately think of lasers. However, 
there is no reason any other light 
source cannot be used as well. There 
are examples of people using light- 
emitting diodes (LEDs), incandes- 
cent light bulbs, and even Alexander 
Graham Bell’s experiments using 
sunlight. 

For the past few months I’ve been 
experimenting using infrared LEDs 
in a voice transmitter. In the process, 
I’ve tried a number of different cir- 
cuits, but the transmitter and receiv- 
er described below have been the 
best of the lot. 

They are easy to put together, and 
while they may appear simple, they 
can give surprising performance. 


Transmitter Circuit Description 


The transmitter shown in Figure 1 
consists of a 741 op amp and an 
LM386 audio amplifier. The 741 
serves as a microphone preamplifier, 
the gain of which is set by R1. The 
output of the 741 is capacitively cou- 
pled to a 386 configured to provide 
an additional gain of 200. The signal 
from the 386 is used to amplitude- 
modulate an infrared LED. Resistor 
R2 serves to limit the current going 
through the LED. 

You can use any sound source 
that doesn’t overdrive the amplifier. 
I’ve used crystal and dynamic mi- 
crophones. For testing, the output 
from a radio earphone jack will do 
nicely. 


Ql Ik 
PHOTO RIO 
TRANSISTOR 
DETECTOR 
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Receiver Circuit Description 


The receiver circuit shown in Fig- 
ure 2 is practically identical to the 
transmitter, but instead of taking an 
audio signal and converting it to 
light, it takes a light signal and con- 
verts it to audio. 

Photo-transistor Q1 serves as the 
light detector and produces a current 
proportional to the light incident 
upon it. This current is fed to a 741 
op amp configured as a current-to- 
voltage converter, the sensitivity of 
which is set by R6. 

The output of the 741 is coupled to 
a 386 audio amplifier. Variable re- 
sistor R7 serves as a volume control. 
The output of the audio amplifier is 
fed to a phono jack to which you can 
attach a small speaker, or head- 
phones for portable operation. 


Construction and Testing 


Since you will need it to test the 
transmitter, I suggest you build the 
receiver first. When building the 
prototype, I used sockets for the ICs. 
Also, instead of attaching the photo- 
transistor directly to the circuit 
board, I took a tip from an article by 
Forest Mims and brought the con- 
nections out to a phono jack. The 
phototransistor was soldered onto a 
phono plug and the plug inserted into 
the jack. This type of mounting has 
two advantages. Should you wish to 
experiment with different types of 
light detectors, it allows you to 
change them quickly. In addition, 


Figure 1 (a). Schematic diagram of the transmitter. (b). Receiver diagram. z 


audio cable can be used to mount the 
detector a distance away from the 
amplifier circuitry. 

After wiring the circuit, insert the 
ICs and phototransistor into their 
proper receptacles. Plug a set of 
headphones into the receiver audio 
jack, then set the volume control at 
about half maximum and the sensi- 
tivity at minimum. Point the photo- 
transistor at a lit incandescent or flu- 
orescent lamp and slowly increase 
the sensitivity. At a certain point you 
will hear a humming noise in the 
headphones. If you don’t hear the 
humming even after increasing the 
sensitivity all the way, go back and 
check your wiring. One thing to be 
particularly careful of is to make sure 
the phototransistor is wired into the 
circuit correctly (emitter-to-ground). 

As the receiver sensitivity is in- 
creased, you may reach a threshold 
where the humming distorts and then 
stops. This is the point where the 
receiver's current-to-voltage con- 
verter has saturated. Greatest sensi- 
tivity is obtained by operating the 
receiver just below this threshold. 

Once you have the receiver work- 
ing you can start on the transmitter. 
All the comments made about the 
receiver construction hold for the 
transmitter, including the advan- 
tages of bringing the LED connec- 
tions out to a phono jack and solder- 
ing the LED onto a phono plug. 

To test the circuit, feed some sort 
of audio signal into the transmitter 
audio input. This can be the signal 


INFRARED 
LED 


Figure 2 (a). PC board foil pattern for the transmitter. 
(b). The PC board for the receiver. 


__ Figure 3 (a). Parts placem 
_-_ (b). Parts placement fo 


I Ono J; & 
en the output of an audio oscilla- —_ 
tor. Wave the receiver phototransis- MS KD4AR? 2 


tor in front of the transmitter LED 
and you should hear the signal 
changing in volume as you alternate- 
_ ly approach and move away from the 
transmitter LED. 


Final Notes 


Photo C. The Nova Middle School Titans amateur radio 
classes are composed of 48 7th and 8th graders. Amateur radio 
classes are classified as a special interest elective. The students 

in this photo are studying for their Novice licenses under the 
direction of Patricia Lovarco KD4ABZ. Next year they’ll have 


4 I used one of those plastic video- the opportunity to continue classes and upgrade to Technician 
; tape storage cases as an enclosure for and General. Nova’s principal, Mr. Steven Friedman, 

“4 _ this project. The plastic is easy to purchased the ICOM-735, the Astron power supply, and the 
: work with and there is plenty of room Cushcraft R-5 antenna. The classes use an Apple Ile for Morse 
: inside for a moderate-sized circuit code practice and handmade oscillators. The students also 


board and batteries. 

If you look at the output of the 
transmitter or receiver on an oscillo- 
scope, you may notice a high frequen- 
cy oscillation. Since the frequency of 
this oscillation is above the audible 


made Morse code initial bracelets. 


_ range, it will not affect the operation | |- Parts List. 
of the transmitter or receiver. _ cramemitior WEF AX To The Max 
I have been able to communicate Rt 1 MEG variable resistor, linear taper, Radio Shack #271-211 z 
over a range of at least 10 feet using R2 470 ohm, Radio Shack #271-1317 
only the bare LED and phototransis- R3,R4 4.7k, Radio Shack #271-1330 
tor by installing a high output LED in R5,R8,R9 10k, Radio Shack #271-1335 
the transmitter. You can increase this C1,C2,C5,C6 4.7 uF electrolytic, Radio Shack #272-1024 
__ range by decreasing the value of R2 C3,C7 47 uF electrolytic, Radio Shack #272-1027 
__ inthe transmitter (thereby increasing C4 100 UF electrolytic, Radio Shack #272-1028 
_ the amount of light coming from the cg 10uF electrolytic, Radio Shack #272-1025 
LED), or by using lenses at the trans- U1 741 op-amp, Radio Shack #276-007 BOR ie 
_ mitter or receiver to focus the light. U2 LM386, RS# 276-1731 ee, —_ y 
If you decide to use the lenses, I LED Infrared light emitting diode, RS# 276-143 or 276-142 aa: Bi as i 2 Rein 
recommend that you install them at Jt Phono jack 
the receiver first. It has been my ex- BI volt battery PC GOES/ WEFAX 3.0 $250 
a : sate F PC GOES/WEFAX 3.0 is a professional f ti : 
perience that the sensitivity of your Receiver tem for the IBM PC. It includes an AM/EM demodulator, 
receiver will be the limiting factor. Qi Phototransistor detector, RS# 276-145 or 276-142 software, cassette tutorial and 325 page manaul. Check 
You will be surprised at the differ- R6 1 MEG variable resistor, linear taper, RS# 271-211 DiS are lis Ououiadvaliced jeatules: 
: ; R7 5k variable resistor, linear taper, RS#271-1714 Res. up to 1280x800x256 APT Lat/Lon. Grids 
ence even a small lens will make. Bs ate P Unattended Operation Orbital Predcition 
Finally, you should try to limit as |] FY, iat sare ae ee 
much as possible the amount of am- Ga amas , 2 eae Contrast: Control Grayscale Printing 
aN . . sas : | i Tuning Oscilloscope Infrared Analysis 
Bre bient light striking the receiver pho- C5,C6 4.7 uF electrolytic, RS¥ 272-1024 Photometry/Histograms Variable IOC & LPM 
Bae _ totransistor. This can be as simple as C7 47 uF electrolytic, RS#272-1027 
ieee seep cardboard: tube Over the ca 100 pF electrolytic, Radio Shack #272-1028 PC HF FACSIMILE 5.0 $99 
eral Surprisingly, under c9 10uF electrolytic, Radio Shack # 272-1025 PC HF Facsimile 5,0 is a complete shortwave FSK fox 
=e] 2 system for the i inciuGes an : 
i oN Ne t conditions the phototransis U3 741 op-amp, RS# 276-007 software, 250 page manual and tutorial cassette. Call or 
tor is more sensitive if there is a small U4 LM386, RS# 276-1731 write for a complete catalog of products. 
mount of light striking it since th i F 
‘ 2 a “Gs Rap eee J2 Phono jack Software Systems Consulting 
i Ig t'serves tot 1as it into a more sens1- B1 9-volt battery 615 S. El Camino Real, San Clemente, CA 92672 
_ tive region of its operating curve. PRE | All resistors are 1/4 watt, all capacitors should have a voltage rating higher than 12 volts. Tel:(714)498—-5784 Fax:(714)498—0568 
Contact Joseph Consugar KC3XM at Note: Blank PC boards are available for the transmitter and receiver for $3 each + $1.50 per order from FAR Circuits, COLE 220 ON RES 
1601 Woodtree Ct. W, Annapolis 18N640 Field Court, Dundee IL 60118. 
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SPY ON THE EARTH 


See on your computer screen what 6 or 
more U.S., Russian and Japanese satel- 
lites see. Make money many ways. Makes 
a terrific science project. We manufacture 


RY STORE 


Super Packs For 
ICOM 2SAT, 4SAT, AND 24AT 


411i -YOUR BATTE 


ICOM BATTERY INSERTS 


and sell all the equipment you need. In BP-3 8.4y 270mah $15.00 
business since 1956. BP-5 10.8v 500mah $21.00 BP83 7.2V 600mah 
For complete details dial our electronic ai iy Lemay — BP83-S 7.2V 750mah 
bulletin board anytime. 300-2400 baud. BP-22 Bay 270mah $22.00 BP84 7.2 1000mah 
Modem configuration: 8 bits, 1 stop, no BP84-S 7.2v.  1400mah 
parity: (718)-740-3911. Voice 8AM-1PM: KENWOOD BATTERY INSERTS BP85-S 12.0v 800mah 
|(718)-468-2720. PB-21 7.2v 200mah $12.00 
Or send $20 for fantastic 8 disk program a. a oat ot O° 4 YAESU complete packs 

; porter your IBM-PC. PB-25/26 8.4v 500mah $18.00 ENB-10 7 Dy 600mah $34.00 


FNB-11 12.0v 600mah $52.00 
FNB-12 12.0v 500mah $45.00 


YAESU BATTERY INSERTS 


Vanguard Labs SANYO 600MAH 


196-23 Jamaica Ave., Hollis NY 11423 FNB-3/3A 10.8v 500mah $28.00 
FNB-12S 12.0v 600mah 48.00 
FNB-4/4A 12v 500mah $27.50 ” AA’’1 50 each pad ap oy 8 60 
} FNB-10 7.2v 600mah $15.00 eae ies Ht Bea ad 
: PII ESP FEN Tir FNB-11 12v 600mah $30.00 = .2v ma ; 
High Performance Software by WA7RAI este ee oe eae Shape on SOK shoo 


SPEND BIG BUCKS ON AN ELECTRONIC KEYER? 
Turn your PC/XT/AT computer into a powerful autokeyer 


_elambic compatible Standard or Farnsworth ¢5 to 40 wpm 
programmable TX buffers * Programmable macro keys Auto Sn, 


FNB-17 7.2v 600mah $18.00 icoM 


MORE BATTERY INSERTS complete packs *FNB-2 10.8v 500mah 


$19.00 


ct. #4 prog. time zone clocks *DXCC w/ beamhead Tempo Si Earl 270 mah $19.95 
10 ea ID Ree 200 year calendar Bet iis req'd ae sonipe $2/4/5 as 500mah $21.00 BP-3 8.4v 270mah $33.00 
a asin FB SOR Sy 18D Standard BP-1 270mah «$19.95 = BP-5 10.8v  500mah $42.00 
~ MUTOKEY PLUS........:.0.0ssecscsoscsescsssensscnsssssserersenessene 0. Sy P1 : i 
a few more $$$, add a super Autolog with Scrolling log display w/ poielee * 42#144 Tabs saci bs ; BP-7 13.2v 500mah $60.00 
heet-type entry *Print single/batch QSL reports and mailing labels 2 P-8 8.4v 800mah $60.00 
to Prefix/Call/Country/ State/ Special Search *Sort/Search/Modify all Azden 300 Tabs 600mah $15.00 h 59.00 
QSL tracking *Auto Country sony soo log sees aoe sort) Bearcat 600mah $20.00 BP-7S 13.2v 1200ma $59. 
ea aie eae Regency MT1000Tabs  600mah $15.00 BP-8S 9.6v 1200mah 


YOUR BATTERY STORE 


ARSE eee 279 Douglas Ave. 
Shipping & Handling $3.00 : 
Florida residents must add 7% sales tax Altamonte Springs, FL 32717 


sensenenssuseeecesaensnaensenseesensenansessansnen! 


TOLOG PLUS (Ali features less keyer functions apres 

c above programs w/ Kenwood™ TRx Control (CAT) 

S060 to price and indicate "X" after prog. name 

T and Compatible. 5.25" & 3.5" floppies. Add $3.00 if outside 
. and Canada. Az. orders add 5.5% state tax. _ 


-NTERPRISES, 4508 N.48th Dr. 
Phoenix, AZ 85031 USA 
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was very well evacuated. It took the 
5,000 volts from the sync rectifier at 
about 350 milliamps without a whim- 
per, and supplied many watts to the 
150-foot-tall antenna. 

On October 18, 1924, Joe and a cou- 
ple of his friends stayed up all night 
working DX. At 6 o’clock in the morn- 
ing I woke up and went out to the radio 
shack, where I was told that a station 
in New Zealand had been heard. Then 
Joe and his team collapsed and went 
to bed. Propagation conditions must 
have turned very favorable because in 
a few minutes I had raised Z-2AC and 
had a fairly good circuit with Ivan H. 
O’Meara, who operated Z-2AC. I also 
talked with another New Zealand sta- 
tion that morning. I believe it was 
Z4AA, as indicated by the card from 
Australian A3XW. 

That experience in 1924 was the 
high point in the operation of ULKC 
on a high antenna and with high power 
and the melodious tone of a sync rec- 
tifier. It was amateur communication 
between the antipodes, and represented 


. 


Photo D. A view of the transmitter table with our most precious items of 
equipment on display. 


Photo C. A view of the transmitter table. 


It never did electrocute us, but ad- 
justing the device for minimum spark- 
ing with 5,000 volts across it was cer- 
tainly dangerous. 


The Transmitting Tube 


A major factor in working our long 
distance circuits of the 1924 era was 
the transmitting tube. Joe and I had 
put our money on a Western Electric 
250-watt tube and expected great results 
with it. However, it was made for use 
at the relatively low frequencies of the 
broadcast band above 200 meters. We 
were pushing up into shorter and short- 
er wavelengths. Before long we had 
flashes inside the tube, across some 
fiber insulator strips which maintained 
the filament grid and plate in align- 
ment. Once that happened there wasn’t 
much we could do with our big tube. 
The Western Electric 250-watt tube 
had an oxide-coated filament which 
was fine for producing a lot of elec- 
trons, but probably hindered evacua- 
tion of the tube and made it unsuitable 
for really high voltage operation. 


SCARED OF THE CODE? 


IT’S A SNAP WITH THE ELEGANTLY SIMPLE 
MORSE TUTOR ADVANCED EDITION FOR 
BEGINNERS TO EXPERTS—AND BEYOND 


Morse Code teaching software from GGTE 
is the most popular in the world—and for good 
reason. You'll learn quickest with the most 
modern teaching methods—including 
Farnsworth or standard code, on-screen 
flashcards, random characters, words and 
billions of conversations guaranteed to 
contain every required character every time— 
in 12 easy lessons. 


Sneak through bothersome plateaus in one 
tenth of a word per minute steps. Or, create 
your own drills and play them, print them 
and save them to disk. Import, analyze and 
convert text to code for additional drills. 

Get the software the ARRL sells and uses to 
create their practice and test tapes. Morse 
Tutor Advanced Edition is approved for VE 
exams at all levels. Morse Tutor is great— 
Morse Tutor Advanced Edition is even 
better—and it’s in user selectable color. 
Order yours today. 


For all MS-DOS computers (including laptops). 


Available at dealers, thru QST or 73 or send 
$29.95 + $3 S&H (CA residents add 7.75% tax) to: 


A\ GGTE, P.O. Box 3405, Dept. MS, 
Newport Beach, CA 92659 
Specify 5% or 3% inch disk 


(price includes 1 year of free upgrades) 
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Fortunately, we had a friend in 
Northampton, Charlie Derose 1CND, 
who had an RCA 204 tube, with a solid 
tungsten filament and no thorium, which 
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Budget QSLs 
$39/1000 


plus $3.75 Shipping in U.S. 


* RAISED PRINTED «x 
BEAUTIFUL, GLOSSY INK 


Thought you couldn’t afford really good 
QSLs? These high quality RAISED 
PRINTED cards can be in your hands for 
only 4¢ each! Your choice of 4 colors of 67 
Ib. bristol stock: Gray, Yellow, Blue, Ivory. 
We print in blue ink in the format shown. If 
you don’t want the state outline, we can 
remove it and make the callsign larger to 
balance the card. NO EXTRA CHARGE 
for ARRL logo, or extra wording if we have 
the room. Order with confidence, these 
are the best value in Ham Radio today! 
Your satisfaction is guaranteed. Send 
your check or call us if you have Master- 
Card or Visa. 

yrlecs a custom card? Call (318) 443-7261. 


Se SS See ee 


= ) CALIFORNIA 
! Pics sabenlt) DENNIS 
\Y NEHBD 
: ae Se | 
ouzos | QSLCARDS ! 


| 
P.0. Box 13200, Dept. RF—Alexandria, LA 71315-3200 g 
(318) 443-7261 or FAX your order to: F 

(318) 445-9940 
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a circuit of almost 12,000 miles. The 
wavelength actually used appears to 
have been between 80 and 90 meters, 
which was a very short wavelength in 


© A Cull iwan. 
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worked. 


RANSEL 
TECHNOLOGIES 


A DIVISION OF LJ ELECTRONIC INDUSTRIES 
123 East South Street ¢ Harveysburg, Ohio 45032 
1 (800) 829-8321 


Model TSC1 


Transel Suction Cup 
Mounting Kit 


Model TDC1 
Transel Heavy-Duty 
Hat Clip 


Model TWM 
Transel Slim Line 
Window Mount Kit 


Model 1144-10 
Transel Modified 
Gain Quarter 

Wave Antenna 


$4 ass 


Write for a Full Line Antenna Catalog at No Cost! 
— DEALERS WELCOME — 
Made In The USA...Because It Matters! 
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Photo E. QSL cards received in 1924. 
In that era we U.S. hams were using 
a “U” prefix on our callsigns. 


1924, but nowhere near short enough 
to have been optimal for the circuit to have had those requirements pretty 


VK3MEY of Mel- 


>, 


DIGGERS REST g  boume, Australia, with 


_ only 100 watts, on 10 
| meters, with a dipole 

antenna only 24 feet 
- above the ground. 

This was on single 
_ sideband phone. In 
both 1924 and 1991 
my signals could be 
described as weak. 
The 10 meter fre- 
quency of 1991 was 
far more efficient than 
the 90 meter signal of 
1924. The difference 
in time was about 67 
years, but the engi- 
neering requirements 
for such antipodal 
communication don’t 
seem to have changed much. We seem 


well figured out in 1924. 


On April 5, 1991, I worked 


HUGE NEW 
CATALOG 


Call or write Universal today 
to receive your free 100 
page catalog with prices! 


Communications Receivers 

Portable Receivers 

Amateur Transceivers 

Amateur & SWL Antennas 

Scanners 

RTTY and FAX Equipment 

Books and Manuals 

All major lines: Kenwood, 
Icom, Yaesu, Alinco, MFJ, Japan 
Radio, AEA, Sony and Sangean. 


REE by fourth 


This catalog is availa u 
class mail. 


class mail, or for $1 by 


'=4 Universal Radio 
6830 Americana Pkwy. 
Reynoldsburg, OH 43068 


@Tel. 614 866-4267 
@ Tel. 800 431-3939 
@ FAX 614 866-2339 


Universal-quality equipment since 1942! 
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Where In The World Are We? 


Teaching amateur radio to 6th, 
7th, and 8th graders opens the door 
to providing many exciting lessons in 
all areas of the school’s curricula. 
One of the most dynamic subject 
areas that is a natural outcome of 
making contacts on the radio is geog- 
raphy. Gone are the days where a 
teacher can say,‘‘Open your books 
to page 42 so we can learn about the 
country of Iran.’’ Children today re- 
quire more hands-on learning and 
more direct personal involvement in 
the learning process. Teachers 
should be creative and should pre- 
sent material in an exciting and chal- 
lenging way. 

In an effort to keep the fun and 
excitement of a radio contact in the 
follow-up geography lessons, I’ve 
developed some activities that the 


what 
next? 


: by Carole Perry WB2MGP 


of Buffalo, New York, has a great 
activity using a grapefruit. The 
grapefruit can be a model for the 
earth in a demonstration of how a 
three-dimensional globe can be rep- 
resented on a two-dimensional map. 
On a large grapefruit, mark a blue 
*““N”’ for north at one end and a red 
“*S”’ for south at the other. With a 
sharp knife, cut an “‘X’’ across the 
““N.”’ Then slightly rotate the grape- 
fruit and cut another “‘X’’ across the 
“*S.’” Make the cuts about one half 
inch deep but don’t extend them too 
far—they should be at least an inch 
short of the ‘‘equator.’’ As you cut, 
explain some of the basic features of 
maps and globes—the poles, the 
equator, and the lines of longitude 
and latitude. 

Next, cut straight down along one 
“longitudinal line’’ from the top to 
the bottom of the grapefruit, or from 


Photo A. Dara points to the location of a radio contact the class has made. 


children enjoy doing and learn a 
great deal from. At the end of our 
“CQ All Schools Net’’ every Tues- 
day and Thursday at 17:30 UTC on 
28.303 MHz, we create a box for 
every state and country we’ve made 
acontact with. The outside of the box 
has a map outline of the country or 
state properly labeled on the front. 

The youngsters can choose one of 
the boxes to work on. They write 
letters to the Chambers of Com- 
merce and to the Departments of 
Tourism of the major cities of that 
location and begin to gather data. 
They write reports. on the industry 
and agriculture of the area. Some of 
the children draw posters of the state 
bird and flower. Others do reports on 
famous people associated with that 
location. The person we’ve spoken 
to on the air becomes a resource for 
the children to interview for further 
information. 

Geography teacher Susan Besemer 


the North Pole to the South Pole, 
avoiding any intersection with the 
“*X’’ cuts. Remove the peel all in one 
piece by first loosening it carefully 
around the poles and then working 
the rest off, starting from the one 
longitudinal cut. Flatten the peel and 
let the class take a look. The bits of 
blue marker at the ‘‘north’’ end and 
red marker at the ‘‘south’’ end will 
help students locate the poles in this 
new representation. If you have old- 
er children in your class, you can 
provide a supervised area where they 
can create their own grapefruit 
““globes.”’ 

Around Halloween time, I have 
the youngsters bring in pumpkins 
and water-soluble markers. Each 
group of youngsters is given a 
globe to use as a model. It’s advis- 
able to initiate this project quickly 
because the pumpkins do have a 
tendency to spoil rapidly in a warm 
classroom. The pumpkin globes 
must include the following: North 
and South Poles; Equator; Prime 
Meridian; the seven continents of 
North America, South America, 
Europe, Asia, Africa, Australia, and 
Antarctica; and the four major 
oceans—Atlantic, Pacific, Indian, 
and Arctic. I have the youngsters 
label all of these features on the 
pumpkin globe. They also have to 
locate and label where we are. Some 
of the children prefer to cut the conti- 
nents out of paper and then glue them 
to the pumpkin. Either way, it’s a 
real fun project to use to reinforce 
geography skills. 

After a month’s worth of reports 
and activities have been presented to 
the class, all the children prepare rid- 
dies or questions about the location 
they were involved with as a result of 
radio contacts. Many of my young- 
sters are pen pals with other school 
children across the country. They 
have the ability to get tremendous 
amounts of firsthand information from 
their pen pals. It’s great fun to speak 
with someone on the radio and then 
be able to correspond with them. The 
students try their riddles and ques- 
tions out on hams they speak with on 
the air. Then we quiz each other and 
a wonderful social studies and geog- 
raphy lesson ensues. 

So, if you are a teacher lucky 
enough to be using amateur radio in 
the classroom, take advantage of the 
many creative and exciting activities 
that can be used to make the learnin 
experience fun for all. ae 


Photo B. Steven lines up the pumpkin globes done by his group. 


UNEARTH YOUR 
FULL POTENTIAL 


CHALLENGER DX-VI 
A unique multiband 
vertical that utilizes 


GAP technology. 


The Challenger DX-VI 
covers all of 
2m, 6m, 10m, 12m, 15m, 20m, 
40m, and over 130kHz on 80m 
with a VSWR under 2:1! 


Ithas NO... 
‘e©TRAPS COILS 
eBALUNS ¢RESISTORS 
e TRANSFORMERS 
e BASE INSULATORS 


The Challenger DX-VI Launches RF 
from a 16’ elevated GAP, not from the 


base of the antenna. The antenna is 
PRETUNED. There is nothing to adjust. 
The Challenger DX-VI has virtually NO 
earth loss and requires only 3 wires 25’ 
long which attach to the base of the 
antenna. Thus, eliminating the need for 
an extensive ground plane. The antenna 
is 31’ tall and is self-supporting with a 
supplied drop in ground mount. No 
additional mast is required. Best of all 
the ENTIRE antenna is active on all 
bands and costs only $229.00*.——— 


To Order Call: — 
(407) 778-3728 
ALL OUT EFFICIENCY 
ALL OUT PERFORMANCE 


GAP CHALLENGER DX-VI, 
GETS IT ALL OUT!! 


GAP 


ANTENNA PRODUCTS, INC. 
6010-Bidg. B, N. Old Dixie Hwy. 
Vero Beach, Florida 32967 


Florida Add 7% sales tax 
*Plus shipping 
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Simplified 146/446 Antenna Projects 


Inexpensive and easy. 


by Milton Scott NSSQI 


Recently, I built the VHF/UHF 
antenna and magnetic mount de- 
scribed by ADSX (73 Amateur Radio 
Today, January 1991, p.55) and I 
ran across some very simple ways to 
save money and time on the antenna. 
Additionally, I have come up with a 
simple dual-band antenna using a 
standard CB magnetic mount. I 
would like to share these ideas with 
my fellow hams. 


Magmount BNC Antenna 


The first antenna to-be built is for 
any magnetic base mount that uses a 
BNC connection, such as the one de- 
scribed in the AD5X article. My sim- 
plified version of the dual-band an- 


Tin end 


| g"’ 
when fully Inserted Into adapter 


M-BNC to. F-Motorola 


Figure 1. 


tenna for the 2m and 70cm bands is 
built on the same male BNC to fe- 
male Motorola adapter from Radio 
Shack (RS 278-117) described in the 
ADS5X article. However, it is better 
to use a 1/8” brass rod, which can be 
purchased from most hardware 
stores. This saves the price of the 
Motorola plug (RS 274-711) origi- 
nally called for in the article. 


Unscrew 
CB Mast 


From Base 


1/4"-20 Threads 


CB Magnetic Base Antenna 


Figure 2. 


O) Enlarge hole 
( “ — with 1/8" drill 


Concrete Anchor 


Figure 3. 


GO WITH THE WORLD LEADER IN LOGGING SOFTWARE! 


The WB2OPA LogMaster 


HF Logging System for PC Compatibles 


4 QSY and Send DX Spots From DX PacketCluster Window. 


¢@ Kenwood, icom, and Yaesu Rigs Supported. 


@ Import K1EA CT (Or Any Other Format Upon Request). 
@ Auto "Needs’ Indicator As You Enter Log Information. 


$69.95 Complete, 


<<" 
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Used By The Gordon West Radio School. 

@ Featured At The W5MIR Space Exhibit. 

@ Simple To Operate, Full Featured, and Very Powerful. 
@ 30 Day Money Back Guarantee. 


Demo Disk $5.00 (Refundable With Purchase) 


Sensible Solutions 


P.O. Box 474, Middletown, NJ 07748, U.S.A, Tel: 1-800-538-0001 
Outside Of U.S. And Canada: (908) 495-5066 
VISA And MasterCard Accepted 
Proftessional Software For The Radio Amateur, - The Dillerence Is Clear To See” 


European Distributor: LE. Reimers Box 213, S-261 23 Landskrona, Sweden Tel: 0418-13926 


CIRCLE 95 ON READER SERVICE CARD 


“COMMUNICATIONS 


280 Tiffany Avenue 
Jamestown, New York 14701 


Radio Fun§ 


Listen to 

“‘Let’s Talk Radio ”’ 
7 nights a week 
6pm to 12 pm on 
Spacenet-3, 
Transponder-21, 
Audio 6.2 


9:00 am — 5:30 pm 
weekdays 


Weekends and evenings 
by appointment. 


Western New York's finest amatuar radio dealer. 


PH. (716) 664-6345 
(800) 752-8813 for orders only 
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To build this antenna, first round 
one end of the rod with a sander or 
file as shown in Figure 1. Lightly tin 
this rounded end with solder and 
firmly insert the tinned end into the 
female Motorola end of the adapter. 
The solder increases the diameter of 
the rod, and ensures a tight fit in the 
Motorola connector. 

Next, fill the opening around the 


rod with hot glue. 
If the connector 
is heated slightly 
first, applying 
the glue will be 
much simpler be- 
cause the glue 
will flow farther 
into the connec- 
tor before hard- 
ening. 

The rod can 
now be cut to an 
overall length of 
19” (see Figure 
1), measured 
from the male 
BNC end of the 


connector to the end of the rod. This 
length will give you an SWR reading 
as shown: 


FREQ (MHz) 144 | 146] 148 | 440] 445 | 450 


SWR 1.111.411.611.811.911.8 


A piece of heat-shrink tubing 
should be placed over the adapter to 
help keep moisture out of the connec- 
tor. 


CB Magmount 146/446 MHz Antenna 


The second antenna project is a 
modification of a CB center-loaded 
magnetic base antenna. These anten- 
nas can be purchased at many dis- 
count stores for around $10-$12. 
First; however, check the antenna to 
be sure the antenna mast can be 
unscrewed from the magnetic base 
unit (see Figure 2). Also, check the 
size of the threaded end protruding 
from the antenna base. It spopid have 
1/4”-20 threads. 

After removing the mast, I modi- 
fied the antenna base by replacing the 
cheap coax with a piece of lower loss 
RG8M, which can be purchased 


CB Magnetic Base 


236. 


DOVE Status Report 


Continued from page 1 


sending their hardware donations to AMSAT- UK instead of AMSAT-NA, palere 2 Sy 
they are more confident they’ll get results, or at least an explanation from the — 
University of Surrey (UoSAT) team and/or read of it in OSCAR News (UK) when 
something doesn’t go according to schedule. According to these folks, AMSAT-NA i aml 
has dropped the ball, and hasn’t bothered to keep members informed. 
Some OSCAR Satellite Report readers in the U.S. said they were going to ignore 
the recent appeal from AMSAT-NA for donations toward the Phase 3D Project, 
waiting until they had more confidence that the funds would be effectively expended. 
OSCAR Satellite Report responded by encouraging readers to support AM. A 
in the Phase 3D Project. Iti is truly a major project requiring international 


that DOVE will be singing soon.’ 


bend the Phase 3D Project. K80OCL, in his editorial, writes, “ 
confident that Dr. DeCastro, now a recently elected aia of 


from your local Radio Shack. This 
coax has a large multi-strand cente 
conductor which must be modified 
by removing several outer strands s 
that it will fit into the center pin 0} 
connector designed for RG59 coax. 
Using a PL259 connector will wor 
just fine, if’ that is whieh yout radio 
needs. 
The dual -band. 2m and 70cm an- 
tenna for this magmount base is 
made by purchasing a concrete an- _ 
chor with a 1/4”-20 female threaded — 
end (see Figure 3), and. a piece of 
1/8” brass rod from your local hard- — 
ware store. The concrete anchor has 
a steel insert which is used to spread 
the anchor. This must be removed by _ 
inserting a small. nail into the gee 
end and tapping until the insert Pops 
out. ; 
To modify the anchor, hold it ina — 
-vise by the end without the splits and 
enlarge the hole in the split end with 
1/8” drill. Use a sander or file to 
round the rod on one end, then insert 
the rounded end into the split end o: 
the anchor. Finally, screw the an 
chor on the male threaded end of th 
magnetic base and press the rounded 
end of the rod all the way into th 
anchor. Measure 18-3/4" from the 
end of the housing and cut the rod off — 
at this point (Figure 4). The SWR 
should be as shown in the followi 
chart: 
FREQ (MHz) 144 | 146 148, 440 445 


SWR 1.5- i 
The. rod- should ee soldered to th 
concrete anchor to Prevent furthe 
movement. ~ 
Try this simplified appeanen 
building a combination quarter-wa' 
2 meter and three-quarter-wave 446 
MHz antenna, and the simple dual 
band antenna using a CB magneti 
base mount. These antennas can be 
constructed very inexpensive 
ting you have fun at the same time! _ 


Contact Milton Scott NSSQI at, 0. 
Box 266, Princeton TX 75077-0. 66. 


you see it.... 


he PK-88 is becoming one of the most 

widely used packet controllers in the 
world. In some areas, it is outselling its 
closest competitor by 10 to 1! ee See 
oe 8 


Wi the built-in 18k byte maildrop, | par Nord 
you can use it as a "mini-BBS" in ave 
your area, and even automatically forward 
and reverse-forward traffic with your local 
PBBS. Or, just use it as a packet controller 
to help you catch that rare DX on your 
local DX packet cluster. 


Le 


rr 


he PK-88 can be used with a dumb 

terminal or any computer with an 
RS-232 port and a communication software 
program (such as PC-Pakratt-88). 


he PCB-88 includes all the 
features of the PK-88 (above), 
and is easily installed in your IBM PC 
or compatible computer. Even if your /#at mri me 
; shack is short on space, you can still 
es : in : @ee have the best packet setup available. 


k addition to the PK-88’s features, 
the PCB-88 also includes TAPR’s 
state machine DCD circuit and 
modem disconnect header for added 
performance and convenience. 


A ie help make setup and operation 
a breeze, we’ve included AEA’s 
powerful yet simple PC-Pakratt-88 
software and an AC-1 12 VDC adapt- 
er (keeps the PCB-88 on when the 
computer is off — U.S. models only). 


he PK-88 and PCB-88 packet 
controllers are the best money 
can buy, and that’s no illusion! 


A 


Auroras 


For anyone living in the northern 
latitudes, there’s nothing quite so 
fascinating and exciting as a good 
display of the ‘‘Northern Lights’’ 
(aurora borealis). If you’re in a dark 
area away from the city lights, you’ll 
probably be presented with a light 
show that will rival anything you’ll 
see at a planetarium or concert! I’ve 
seen displays that range from a dull 
green glow in the north to blazing 
red, orange and green bolts of light 
screaming across the sky at warp 
speed (you won’t see effects like this 
in a Star Trek movie). Photos A-D 
were taken from my back yard dur- 
ing a fantastic display on October 28, 
1991. A display just a week later 
covered the whole sky here in New 
Hampshire (imagine looking south to 
see the northern lights) and was even 
seen as far south as Tucson, Arizona! 


Buzz Mode 


During an aurora display, I usually 
take some time out from the show 
and head for the hamshack. An auro- 
ral display is created when charged 
particles from a solar flare or storm 
ionize the upper reaches of the atmo- 
sphere (the particles are usually 
trapped by the earth’s magnetic 
poles). Not only does this produce 
spectacular visual effects, but it al- 
lows you to bounce your radio sig- 
nals off of it at frequencies as high as 


iry 
something 


inew 


by Bill Brown WB8ELK 


432 MHz. I just tune into 2m SSB 
(most of the activity is around 
144.200 MHz), point my beam to- 
wards the north and join in the fun. 
Activity may occur on 6m and occa- 
sionally as high as 432 MHz. 

You may hear some nearby sta- 
tions calling “‘CQ Aurora.’’ As you 
turn your antenna north, their CW 
tone will start to lose its pure tone 
and sound very raspy. Listen care- 


fully and you may hear a distant sta- 
tion (who is also pointing north) re- 
spond with a raspy tone. This is the 
sound of an aurora contact. Since the 
charged particles are hitting the up- 
per reaches of the atmosphere at such 
a high speed, your radio signals are 
affected by a variable Doppler shift 
that causes distortion of your signal. 
It sounds kind of like a buzzer (hence 
the term ‘‘buzz mode’’). CW signal 
reports are usually something like 
59A (where the ‘“A’’ indicates auro- 
ra). Some higher power stations try 
to make voice contacts on SSB as 
well. You’ll have to talk slowly since 
the station on the other end will just 
hear a distorted coarse whisper 
(imagine trying to carry on a conver- 
sation while gargling). If you’re 
close to the auroral display, you can 
try turning your antenna towards the 
east or west to peak up signals from 
stations on either side of you. 
Aurora contacts are very distinc- 


tive and a lot of fun. Contacts over 
1,000 miles on 2 meters are possible 
during a good aurora display. As the 
auroral front moves further south, 
you Il start hearing stations more and 
more to your south. During the dis- 
play shown in photos A-D, I started 
to hear stations in Quebec, most of 
New England, Pennsylvania, New 
York and as far south as Maryland. 
Then the display intensified and I start- 
ed to hear stations in Ohio and Indiana 
(800 miles or more from this loca- 
tion). During the incredible display 
the night of November 8th, stations 
as far south as Arizona and Texas 
were able to make auroral contacts! 


What Equipment Do You Need? 


You can join in the fun with a mod- 
est station. The minimal require- 
ments are a beam that you can point 
north, a multimode rig, transverter 
or downconverter that will allow you 
to tune. in SSB or CW on 2 meters. 


Photo B. Looking northeast at the aurora borealis (note the big dipper to the left). 


Photo A. The northern lights display as seen from Hancock, New 


Hampshire the night of October 28th. This display allowed VHF 


contacts from this location to as far away as Virginia and Indiana. 
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Photo C. Intense red and green spotlights form during 


the aurora’s peak at 2 a.m. 


Although higher power will help, 
you can make aurora contacts with as 
little as 10 watts. 


When Do They Occur? 


Auroral openings are fairly rare, 
depending on your location. For 
those of you in Alaska, the northern 
territories of Canada and the North 
Pole, you'll see displays regularly. 
The northeastern part of the U.S. has 
the best opportunity for a number of 
good openings during the year. As 
you go farther to the southwest, your 
chances dimimish. The Midwest will 
experience a number of openings 
(but fairly rarely). Those of you in 
the Southwest or Southeast will only 
see an opening on the rarest of occa- 
sions (if at all). 

How do I know when an aurora is 
in progress? Most auroral openings 
start in the late afternoon or early 
evening and can continue to the wee 
hours of the morning. Listen to the 
low band HF frequencies (40 or 80 
meters). If you hear stations that 
sound as if they were in the bottom of 
a barrel with a very watery, wavy 
effect, you might have an aurora 
opening in progress. Listen to the 
WWYV (or WWVH) time station on 
2.5, 5, 10, 15 or 20 MHz at 18 min- 
utes past each hour. They give the 
current solar activity, any geomag- 
netic storm warnings and a “‘K’’ and 
an ‘‘A’’ index. Anything overa “‘K”’ 
value of 4 and an ‘‘A’”’ value of 30 
has a likely prospect for a geomag- 
netic storm, and good potential for 
an auroral opening. 

For those of you who check into 
the DX packet-cluster network, 
make sure you let the folks there 
know if you see (or hear) an aurora. 
Call up a few of your ham radio 
friends in nearby states on the phone 
and give it a try; you might be sur- 
prised at the results. And, of course, 
if you see a good display, run to the 
hamshack, tune into 144.200 MHz 
and have a blast! 


Photo D. A curtain of ionization just waiting to provide 


you with VHF radio contacts. 
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Auroras 


For anyone living in the northern 
latitudes, there’s nothing quite so 
fascinating and exciting as a good 
display of the ‘‘Northern Lights’’ 
(aurora borealis). If you’re in a dark 
area away from the city lights, you’ll 
probably be presented with a light 
show that will rival anything you’ll 
see at a planetarium or concert! I’ve 
seen displays that range from a dull 
green glow in the north to blazing 
red, orange and green bolts of light 
screaming across the sky at warp 
speed (you won’t see effects like this 
in a Star Trek movie). Photos A-D 
were taken from my back yard dur- 
ing a fantastic display on October 28, 
1991. A display just a week later 
covered the whole sky here in New 
Hampshire (imagine looking south to 
see the northern lights) and was even 
seen as far south as Tucson, Arizona! 


Buzz Mode 


During an aurora display, I usually 
take some time out from the show 
and head for the hamshack. An auro- 
ral display is created when charged 
particles from a solar flare or storm 
ionize the upper reaches of the atmo- 
sphere (the particles are usually 
trapped by the earth’s magnetic 
poles). Not only does this produce 
spectacular visual effects, but it al- 
lows you to bounce your radio sig- 
nals off of it at frequencies as high as 


iry 
something 


inew 


by Bill Brown WB8ELK 


432 MHz. I just tune into 2m SSB 
(most of the activity is around 
144.200 MHz), point my beam to- 
wards the north and join in the fun. 
Activity may occur on 6m and occa- 
sionally as high as 432 MHz. 

You may hear some nearby sta- 
tions calling “‘CQ Aurora.’’ As you 
turn your antenna north, their CW 
tone will start to lose its pure tone 
and sound very raspy. Listen care- 


fully and you may hear a distant sta- 
tion (who is also pointing north) re- 
spond with a raspy tone. This is the 
sound of an aurora contact. Since the 
charged particles are hitting the up- 
per reaches of the atmosphere at such 
a high speed, your radio signals are 
affected by a variable Doppler shift 
that causes distortion of your signal. 
It sounds kind of like a buzzer (hence 
the term ‘‘buzz mode’’). CW signal 
reports are usually something like 
59A (where the “‘A’’ indicates auro- 
ra). Some higher power stations try 
to make voice contacts on SSB as 
well. You’ll have to talk slowly since 
the station on the other end will just 
hear a distorted coarse whisper 
(imagine trying to carry on a conver- 
sation while gargling). If you’re 
close to the auroral display, you can 
try turning your antenna towards the 
east or west to peak up signals from 
stations on either side of you. 
Aurora contacts are very distinc- 


tive and.a lot of fun, Contacts over 
1,000 miles on 2 meters are possible 
during a good aurora display. As the 
auroral front moves further south, 
you’ ll start hearing stations more and 
more to your south. During the dis- 
play shown in photos A-D, I started 
to hear stations in Quebec, most of 
New England, Pennsylvania, New 
York and as far south as Maryland. 
Then the display intensified and I start- 
ed to hear stations in Ohio and Indiana 
(800 miles or more from this loca- 
tion). During the incredible display 
the night of November 8th, stations 
as far south as Arizona and Texas 
were able to make auroral contacts! 


What Equipment Do You Need? 


You can join in the fun with a mod- 
est station. The minimal require- 
ments are a beam that you can point 
north, a multimode rig, transverter 
or downconverter that will allow you 
to tune. in SSB or CW on 2 meters. 


Photo B. Looking northeast at the aurora borealis (note the big dipper to the left). 


Photo A. The northern lights display as seen from Hancock, New 
Hampshire the night of October 28th. This display allowed VHF 
contacts from this location to as far away as Virginia and Indiana. 
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Photo C. Intense red and green spotlights form during 


the aurora’s peak at 2 a.m. 


Although higher power will help, 
you can make aurora contacts with as 
little as 10 watts. 


When Do They Occur? 


Auroral openings are fairly rare, 
depending on your location. For 
those of you in Alaska, the northern 
territories of Canada and the North 
Pole, you'll see displays regularly. 
The northeastern part of the U.S. has 
the best opportunity for a number of 
good openings during the year. As 
you go farther to the southwest, your 
chances dimimish. The Midwest will 
experience a number of openings 
(but fairly rarely). Those of you in 
the Southwest or Southeast will only 
see an opening on the rarest of occa- 
sions (if at all). 

How do I know when an aurora is 
in progress? Most auroral openings 
start in the late afternoon or early 
evening and can continue to the wee 
hours of the morning. Listen to the 
low band HF frequencies (40 or 80 
meters). If you hear stations that 
sound as if they were in the bottom of 
a barrel with a very watery, wavy 
effect, you might have an aurora 
opening in progress. Listen to the 
WWYV (or WWVH) time station on 
2.5, 5, 10, 15 or 20 MHz at 18 min- 
utes past each hour. They give the 
current solar activity, any geomag- 
netic storm warnings and a “‘K’’ and 
an ‘‘A’’ index. Anything over a “‘K’”’ 
value of 4 and an ‘‘A’’ value of 30 
has a likely prospect for a geomag- 
netic storm, and good potential for 
an auroral opening. : 

For those of you who check into 
the DX packet-cluster network, 
make sure you let the folks there 
know if you see (or hear) an aurora. 
Call up a few of your ham radio 
friends in nearby states on the phone 
and give it a try; you might be sur- 
prised at the results. And, of course, 
if you see a good display, run to the 
hamshack, tune into 144.200 MHz 
and have a blast! 


Photo D. A curtain of ionization just waiting to provide 


you with VHF radio contacts. 


UI YES 


LI NO 


UYES 


You obviously are a highly 
gifted and intelligent per-: 
son. You want the latest in| 
news and features, written] 
especially for the newcomer! 
to amateur radio. You alsa 
know a good deal when you! 
see it. Why not order an-| 
other subscription for one oj) 
your friends? | 


UNO 

| 
What are you, nuts? Don't 
you know that Radio Fun is) 
the only magazine written 
especially for newcomers ta_ 
amateur radio? Do you 
think we can hold the price) 
down to a measly $9.97) 
forever? Subscribe today, 
or you may never forgive 
yourself. t 


Subscribe 
to 


Radio fun 


12 issues for 
only $9.97 


pr TE THOSE RCN 
Use this handy 


order card or 


Call 
1 -800- 257- 2346 


Get 
ree information 
from our 
advertisers. 
NEAL LT AT SRT TT Ea 
Send in your 
free 
Reader Service 
Card today! 


Radio Fun 


Subscribe Now! 12 issues for $9.97 


YES! Send me one year (12 issues) of Radio Fun for the low price of $9.97. 
For instant service call toll free 1-800-257-2346 (or call 603-525-4201). 


Name (Please print) Call 

Address 

City State Zip 

Charge my: IMC L1Visa Payment enclosed 

Card number Exp. date 

Class License Year Licensed 73 Subscriber. ——ss«sQST Subscriber___—=—»- «CQ Subscriber__ 


Canada add $7 plus 70¢ GST. Foreign add $12 surface, $36 airmail. Newsstand rate $24. Basic subscription rate $14.97. 5 
2U 


Radio Fun 


READER SERVICE CARD 
February 1992 


THIS CARD VALID UNTIL 3/31/92 


202 203 204 205 
212 213 214 215 
Name Call Gee ie20) 22] 
237 
247 
257 
267 
Address aH) 
287 
297 


102 307 
112 114 317 
122 123 124 125 327 


132 133 134 135 337 
Sep 142 143 144 145 447 
City State Zip 152 153 154 155 357 358 359 360 


162 163 164 165 7 369 370 


172 173 174 175 377 378 379 380 


Where did you get this copy of Radio Fun? hea aestse4 ies 387 388 389 390 
A ( Newsstand’ B C Subscription Hevtincarlacii Sed ced eet 


FREE PRODUCT INFORMATION 


Reader Service: To receive more information on the products advertised in this issue of Radio Fun circle the 


appropriate number. Please allow 6 weeks for processing of inquiry. Offer valid in the U.S. and possessions only. 
4AWJ6 


HHI = Subscribe Now! 
BUSINESS REPLY MAIL UNITED STATES 12 Issues for) 
only $9.97 


FIRST C PERM MANCHESTER NH 
POSTAGE WILL BE PAID BY ADDRESSEE 


Just mall 
this card 

Fae prs or 
Call | 
1-800-257-2346 


| | | Place 


: FREE 
Radio fan 
product 


READER fede dees MANAGEMENT DEPARTMENT 
PO BOX 


BOULDER: be 80329-8708 Hi rm fo r mM at f O nm 
jane 


_ RS# Advertiser RS# Advertiser Page 


ty 


Page 


Advanced Electronic 
Application 


Alinco ElectronicsCV2 
Antennas West 
Astron Corporation .7 


Barry Electronics 
Corporation 


. Battery Tech, Inc...20 


Creative Control 
Products 


D&D Cliffdweller ...25 


Gap Antenna 
Products 


Glen Martin 
Engineering 


Hart Publishing 


Heights Tower 
Systems 


Innotek, Inc........... 27 
KDC Sound 


Lentini 
Communications...25 


Maxcom, Inc. ........ 17. 


TVC-4G 


: A/ -_d only $89 
| EE THE SPACE SHUTTLE VIDEO 


} Many ATV repeaters and individuals are retransmitting 
Space Shuttle Video & Audio from their TVRO's tuned to 
Satcom F2-R transponder 13. Others may be retrans- 
mitting weather radar during significant storms. If it is 
being done in your area on 70 CM - check page 413 in 
the 91-92 ARRL Repeater Directory or call us, ATV re- 

| peaters are springing up all over - all you need is one of 
e TVC-4G ATV 420-450 MHz downconveters, add any 
V set toch 2,3 0r4 and a 70 CM antenna. We also 
ave downconverters and antennas for the 900 and 
1200 MHz amateur bands. In fact we are your one stop 
for all your ATV needs and info. Hams, call for our 
complete ATV catalog - antennas, transceivers, amplifi- 
ers. We ship most items within 24 hours after you call. 


| (818) 447-4565 m-t 8am-5:30pm pst. Visa, MC, COD 
1 P.C. ELECTRONICS Tom (W6ORG) 


| 2522-WG Paxson Ln Arcadia CA 91007 Maryann (WB6YSS) . 


TEXAS 


@ Hi Q air-wound coils 


configuration 
e Fits standard 3/8-24 


available 


Henry Allen WB5TYD 


GLA Systems 
PO Box 425 
Caddo Mills, TX 


RS# Advertiser 


BUGCATCHER 


HF Mobile Antenna System 


e Various length base masts & whips 


Send for free brochure! 


Meadowlake 
Corporation 


Metro Printing 
MFJ Enterprises 
Michigan Radio 


Micro Video 
Products 


Mr. Nicad 


Oklahoma Comm 
Center 


P.C. Electronics ....17 
Periphex 


Quantum 
Instruments 


CPR-5800 


e Mininum SWR—excellent perfor- 
mance on all HF bands 
e Easy assembly to meet almost any 


SAE mounts 
efficiency! 


Wave Length: 146MHz 7/8 Wave 

446MHz 5/8 Wx3 
214-388-4724 8 am—4 pm weekdays 
903-527-4163 evenings & weekends 


Gain: 146MHz 5.0dB 
446MHz 7.6dB 


VSWR: 1.5:1 or less 


Max. Power: 120 watts 


Length: 5' 
75135 


Coinector: UHF 


Page 


Impedance: 50 ohms 


RS# Advertiser 


132 


110 


224 
279 
34 
153 
95 
35 


MOBILE 
PEAR 


COMET 


ANTENNAS FOR THE PROFESSIONAL AMATEUR 


Dual-Bander 146/446MHz 
Gold plated center conductor 
for excellent electrical 


Quement 
Electronics 


Radio Amateur 
Satellite 


RAI Enterprises ....19 
RAI Enterprises 
Ramsey Electronics9 
Satellite City 
Sensible Solutions 14 


Software Systems.27 
Software Systems.11 
Spangler Express .19 


or service. 


CIRCLE 124 ON READER SERVICE CARD 


® 


OVER 7,000 MAXCOM ° STATIONS WORLDWIDE 
_ THE BOTTOM LINE: "MAXCOM°® WORKS". _ 


P.O. Box 502 
_ Fort Lauderdale e Florida 33302 
Phone: 305-523-6369 e Fax: 305-522-8159 


Page 


RS# Advertiser 


124 


119 
62 


* UPDATED EVERY JULY! « 


1,000+ ham products and services alphabetized in 
the AMATEUR RADIO MAIL ORDER CATALOG! 
Order a two-issue subscription, updated every July! 
Each catalog includes a RESOURCE DIRECTORY, 
featuring A List of 100+ FREE CATALOGS, A List of 
CATALOGS for a FEE, A List of Radio Clubs, A List 
of CD Databases, A List of BBSs, and MUCH 
MORE! Perfect for the newcomer or veteran ham 
who wants ONE SOURCE BOOK for everything 
from Antennas to Wire. All listings include address, 
phone, fax, and detailed descriptions of the product 


"The ONLY, Absolutely, Completely, 
Fully, No Adjustment, Install It, 
Forget It, Works Even in Receive, 
All Frequency, Tougher than 
Lightning, Works Forever, Waterproof, 
Automatic Antenna Matcher"!!! 


Page 


Texas Bug Catcher 
Antenna 


Transel Tech. ........ Az 
Unadilla Antenna 
Mig: Cov vcsic:. <4 25 
Universal Radio ....12 
VIS Study Guides, 
INC icici ee eee 19 
Vanguard Labs 

VHF 
Communications...14 
Yaesu Electronics 
Corporation CV3 


i 0 Single issue: $6.00 + $2.25 s&h. (Foreign: $10. ppd) : 
! (© Both January and July update issue: $15.00 ppd. : 
: (Foreign: $19.00 U.S. funds) : 
Mail U.S. Funds to: 
| HART PUBLISHING 
{ 1 


L7e7.S0- Xenon Court» #117, Lakewood, CO Biter 
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Make Your Own Custom QSLs 


Use your 35mm camera to make your own 
inexpensive, high-quality custom QSL cards. 


As most good home-brewers 
know, ingenuity can frequently re- 
place cash for providing some of the 
items that we need in ham radio. 
When I first received my amateur 
radio ticket, I faced the problem of 
getting some QSL cards to send con- 
firming my new contacts on the air. I 
started by checking the cost of com- 
mercially printed cards. I found that 
the best price on professionally print- 
ed QSL cards comes when you order 
them in quantities of a thousand or 
more. In small quantities (if there is 
such a thing), standard QSL cards 
cost approximately 25 cents each. In 
addition, I found that the more at- 
tractive semi-custom cards cost 
somewhat more than standard QSLs. 
Usually these cards are offered in 
additional colors and/or with a print- 
ed icon selected from a standard set. 

With my busy schedule, I’m lucky 
to log one or two good QSOs per 
week—which multiplies to needing 
approximately a hundred cards per 
year. After reviewing the cost of pro- 
fessional QSL cards, I decided that it 
seemed like a good time to apply 
some ingenuity. I needed some way 
to produce quality QSL cards of my 
own. 

T enjoy the unique QSL cards that I 
receive from my contacts around the 
world. I’m especially fond of the 
cards which depict a flavor of the 
area of the world from which they 
have come, or tell something special 
about the ham who sent it. There is 
some very beautiful scenery in my 
native state of Arizona, and I thought 
it to be particularly appropriate to 
have a desert scene as a background 
for the call letters on my QSL card. I 
envisioned my QSL card to look sim- 
ilar to a picture postcard with call 
letters on it. This vision seemed out 
of reach since I didn’t know if I could 
afford standard cards—let alone the 
custom cards that I really wanted. 


Selecting the Right Camera 


With this thought in mind, one day 
as I was dropping off some film to be 
developed, I noticed that the cost of 
4” x 6” (jumbo) color snapshot re- 
prints is only 23 cents each, regard- 
less of the quantity ordered. Since 
standard-size QSL cards measure 
slightly less than jumbo prints, it oc- 


curred to me that I might be able to 
trim the edges of these large reprints 
and use them as full-color QSL 
cards. Having recently taken a few 
promotional snapshots of my moth- 
er’s paintings, I decided to try a simi- 
lar approach to the QSL card issue. I 
knew that if I could get a good QSL 
card negative I would be able to or- 
der reprints at 23 cents each, attach 
an information template to the back, 
and then trim them to the right size. I 
tried this idea and since it has worked 
so well for me, I thought that I'd 
share a few of the details with the rest 
of you. 

To do an adequate photo job, a 
single lens reflex (SLR) 35mm cam- 
era is a necessity. If you don’t have 
such a camera of your own, try to 
borrow one from a friend. SLR cam- 
eras have through-the-lens viewing 
so that the photographer can see ex- 
actly what the picture will look like 
before it is taken. (Without the 
through-the-lens viewing feature, 
parallax between the scene in the 
viewfinder and the actual picture tak- 
en may give poor results.) For my 
work, the standard 55mm general 
purpose lens worked well. With this 
lens, I was able to focus on surfaces 
as Close as two feet away. You may 
find that the camera you use is a little 
different, but that will not make 
much difference and good results can 
be had with almost any 35mm SLR. 
The critical issue is that you can get 
close enough for the scene used as a 


background to fill the entire field of 
view. 


Designing Your Card 


Initially, I chose one of my moth- 
er’s paintings of the Arizona land- 
scape as a background for my QSL 
card. For your card’s background, 
you may choose any painting, map, 
photo or sketch that appeals to you; 
however, background pictures with 
dimensions smaller than about 
twelve inches may be too small and 
some of the border will show around 
the periphery. (Those of you with 
fancy lenses may not be limited by 
this constraint.) 

Carefully cut out neatly sketched 
paper letters of your callsign and 


by Ken Gledhill N7TXG 


Photo D. Two-inch red and white characters over a cloth background. Distance: 
60”. Lighting: indoors, flash. : 


Photo C: Two-inch red characters over a printed world map. Distance: 48”. 
Lighting: Outdoors, open shade. 


Photo B. Two-inch red characters over an oil painting of the Grand Tetons. 
Distance: 48”. Lighting: indoors, fluorescent. 


Photo A. Two-inch red characters over a schematic diagram blueprint. Distance: 
24”. Lighting: outdoors, open shade. 


Radio Fun 


place them over the background pic- 
ture in an attractive arrangement. 
The block letters that I cut out were 
approximately two inches tall. This 
size seemed to be large enough to 
make them reasonably easy to cut out 
neatly, but not so large that they were 
difficult to fit on a relatively small 
background. I used scissors to cut 
out my callsign letters, but a hobby 
knife may work better for you. Take 
time to do a good job here. Neat 
letters will greatly enhance the quali- 
ty of your final product. You may 
even find some commercially precut 
letters that you | Be but then the cost 


| goes up. 
Since my mother’s paintings are 
prized i in our home, I didn’t use tape 


is exactly what you want. 


- taping your call letters to 


and snap a picture of your 


to attach the letters to the background 
picture. I just placed the painting flat 
on the floor and then arranged the 
cut-out call letters around the paint- 
ing until I was pleased with the way it 
looked. This is the place to get really 
creative in your work. You may set 
up your QSL card scene in any ar- 
rangement that you find appealing. 
Those of you who are 
artists may even wish to 
use one of your own 
paintings or sketches as a 
background. 

Open shade seems to 
work the best for lighting 
since there is usually very 
little glare and it affords 
good color balance, but 
the job can be done inside 
using artificial light if you 
desire. Incandescent 
lighting creates a yellow 
effect which you may not 
like. 

It is wise to take a few 
shots at slightly different 
distances to be sure that 
you get one negative that 


Remember again that you 
will have to trim the final 
photo a little to bring it 
down to the standard QSL 
size, so don’t place your 
letters too close to the 
edges. You may even try 


a large plate glass window 


front yard through the window. : 


Those of you who like a picture of 
yourself at the key or microphone 
may think about taping your call let- 
ters to a sheet a glass and placing it 
between you and the camera when 


the shot is taken: Just be aware that if — 
there is a considerable disparity be- — 
tween the distance to the call letters — 


ona glass plate and the distance to the 


scene behind, they may not both bein — 


focus at the same time. Remember, 


too, that a flash may reflect off a — 


window or plate of glass. 


Finishing the Card . 
When your initial prints come 

back from the developer, look them 

over carefully and decide which 


one(s) you like best. Reprints in the © 


4” x 6” size will need to be reduced 
by approximately half an inch in both 
height and width to bring them down 


to the standard 3-1/2” x 5-1/2" QSL 


card size. Be sure to allow for this 


trimming as you select your final 


negative. When you order the reprint 


copies of your negative, you may _ 


want to consider matte finish if it’s 


Continued on page20 


Photo E. Two-inch white characters over an. oil 
5 _ painting of the Arizona landscape. a 


Vale 
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Ja) ea 


MODIFICATION BIBLE 


9 SEVER BEFORE Im [T's TIME, 
SO COMPLETE! 
CALL: TOLL FREE 1-800- 256-9895 
PRICE:$29.95 + COD FEE OR 
MAIL MONEY ORDER OR CHECK TO 
DC SOUND-5 PINE AEADOW-CONROE, 


j 7X. 77303 
200 PAGES $ 29.95 and save 
50 COMPLETE SYNTHESIZED CRYSTAL CHARTS. 
20 ARE PRECALCULATED MODIFICATION CHART 
100 MODIFICATIONS FOR PLL C.B.s. 
100 HAM RADIO MODIFICA 
60 PLL. DIAGRAMS. 
TEN METER MODIFICATION. 
SCANNER MODIFICATION. 


or 
INCLUDING: COBRA, RCI, MODIFICATION /-—_\/9. 
RANGER, UNIDEN, ALINCO, # BIBLE Ow 


A 
AZDEN, ICOM, KENWOOD, ETC @ rrectRonics “a 
AT E- = 
D OUNT!! 


FREE W/PURCHASE 


+ SCANNER MODIFICATION. oa 
THIS BIBLE IS FULL OF 

INFORMATION AND DIAGRAMS 

EASY TO READ. 
PR -$279,95 NO SHIPPING COST EXCEPT COD FEE 
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DAN KBO@XC—KIRBY KAOZTS—LOUIS KA@IPN 
RON NOKMR—DENISE YL—MALINE XYL—MIKE S@ON 


1-800-426-2891 


AESU 


FT-1000D Deluxe HF w/options 4399.00 Call $ 
FT-1000 Deluxe HF 3399.00 Call$ 
FT-767 GX Gen. Clg Xcv 2068.00 Call $ 
FT-757 GX Il Gen.| ‘gq Call$ 
Call $ 
Call $ 
Call $ 
Call $ 
Call$ 
Call $ 
Call $ 
Call $ 
Call $ 
all $ 
Call $ 
Call $ 
Call $ 
Call $ 
Call $ 
Call $ 
Call $ 


IC-781 Deluxe HF w/scope 6149.00 Call$ 
IC-765 Gen. Cvg Xe 2692.00 Call$ 
IC-735 Gen. Cvg Xe Call $ 
IC-725 Gen. O'Q Xc Call $ 
IC-726 Gen. C Call $ 
IC-R7000 25M Call $ 
IC-R71A 100kH. Call$ 
IC-2 Call$ 
IC-475A Call $ 
IC-2410 2i> Call $ 
IC-322 Call$ 
IC-& all $ 
IC-229A 2V Call$ 
IC-228H Call$ 
IC-W2A Call $ 
IC-24AT2M/70 y Call $ 
IC-2SAT 2M wi i Call $ 
IC-2SA 2M mini HH 4 Call $ 
IC-3SAT 220MHz w Call$ 
IC-4SAT 440MHz w. Call $ 
IC-4GAT 440MHz w, Call $ 


BXALINC 


ALINCO} ELECTRONICS INC. 


R. F. Concepts Larsen 
Astron Hustler 
Butternut Lakeview 
ARRL AEA 
Kantronics MFJ 
Sony Cushcraft 
Bencher Vibroplex 
KLM/Mirage 
Plus more. . . Thanks for your support. 
N 1-800-426-2891 
Wann METRO: (612) 786-4475 
© 2663 County Rd. | 
Mounds View, MN 55112 


Super Minnesota Watts 1-800-279-1503 
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VEHICULAR 
CALL SIGNS 


AMATEUR RADIO 


tod 146.880 


¢Magnetic or suction mounted 
Trunk or rear window display 
Transferable from car to car 
*Make great gifts 
2 1/4"x8" all weather plastic! YOUR 
REPEATER OR CALL SIGN in white 
lettering. Select black, blue or red back- 
ground. Order magnetic (for exterior use) 
or suction mounted (interior) version. 
$9.95; 2/$18 (includes postage). 


1923 Edward Lane 


FON Merrick, NY 11566 


Serving Ham Operators for 10 Y ears 
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High Performance Software by WA7RAI 


DESIGN YAGIS 
THE EASY WAY. 


WITH OUR HIGH SPEED YAGI MODELING PROGRAM 


© 100% computer-generated yagis for non-tech users. 
e Auto optimizer; optimum gain, F/B & bandwidth 
e Auto/ manual modes. ¢2 - 12 elements to 500 mhz. 
¢ Fastest analyzer available; calculates gain, F/B, and 

impedances in seconds (instantly w/math co-proc.) 


¢ Log or linear Ele. & Azi. polar plots w/ beamwidth 
e Easiest to°use of. all yagicmodeling programs 
* Accuracy verified. -*ARRL lab: tested. *2 versions; 

for math “co-processor.& no math co-processor. 
* Req. 360k & Hercules, CGA, EGA, or VGA graphics. 


QUICK YAGI IL.......ssseessseseeseeee69 40.00 


For PC/XT/AT and Compatible. 5.25" & 3.5" floppies. Add $3.00 
if outside U.S, and Canada. Az. orders add 5.5% state tax 


CALL SIGN REQUIRED W/ ORDER. 
RAI ENTERPRISES, +508 N.48th Dr. 
Phoenix, AZ 85031 USA 
CIRCLE 224 ON READER SERVICE CARD 


FULL COLOR CUSTOM 


EYEBALL CARDS 


‘a eA 
X Bes 500 ONLY | | 00 
- _ Actual Size: 3 1/4” x 2” a 


sf 


4 
a 
y 
Za 

oo 
A 


Aa, 
X48 KA8JSK 
N a AMATEUR RADIO IS 
N ~ BIG (i SEATTLE! 
_ ~ QSL CARDS 


= < 


BOTH WITH CUSTOM REVERSES AND OVERPRINTS AT NO EXTRA CHARGE! QUANTITY DISCOUNTS AVAILABLE. 


S? ONLY $62.50 | 
Actual Size: 5 1/2" x 3 1/2” = 


The Quantum Ham Battery™ may 
be the last rechargeable battery 
you'll purchase. Its 12 volt 2.1amp 
hour capacity packs up to six times 
the power of H-T nicad packs. 

A simple coiled cord connects 
Quantum’s power to your H-T. If 
you buy another H-T just get 
another cord — without the 
additional cost of new batteries 


status is continuously monitored 
by a unique L.E.D. display. Its 
sealed lead cells maintain charge 
for months and recharge reliably 
to 100% capacity without the 
“memory” effect of nicads. 

You'll have the power you need 
when you need it— for emergencies, 
events, field day, camping, boating, 
camcorders, cellular phones... 
and chargers. The Ham Battery even two at once with dual outputs. 
will power all sorts of 12 volt gear Discover what so many other 
— past, present and future. eee hams have already 

You'll always know tt discovered: the ultimate 
how much power solution for long lasting 


remains. The battery's ie Le 
a o.siee 


Call 1-800-989-0505 for ordering (9 to 5 EST) 
Call or write for information or a brochure (516) 222-0611 


MADE IN USA - DEALERS INVITED 


Quantum Instruments Inc., 1075 Stewart Ave., Garden City, NY 11530 
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_|| EXTENDED 
_|| CAPACITY 


QUICK, EASY, & COMPACT 
Flash cards * NOVICE thru EXTRA * 
theory Key words underlined. Over 
2000 sets in use! For beginner, OMs, 


XYLs & kids. 
NOVICE $11.95 


TECHNICIAN $10.95 
GENERAL $ 9.95 
ADVANCED $15.95 
EXTRA $14.45 
Shippin 1—$ 3.00 
Order Today! ae ae —$ 4.00 
from CLUB DISCOUNTS 


VIS STUDY CARDS 
P.O. BOX 16646 
HATTIESBURG, MS 39402 
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REMEMBER...A LOW COST POWER PACK 
WITHOUT PERIPHEX'S QUALITY IS NO BARGAIN 


\. SUPER PACKS FOR 
we ICOM 2/4SAT & 24AT 


» BP-83 7.2V 600mah 
$33.50 

BP-83S 7.2V 750mah 
$43.50 

BP-84 7.2V 1000mah 
$57.00 

BP-84S 7.2V 1400mah 
$63.00 


F  BP-85S 12V 800mah 
$76.00 


SAVE ON THESE POPULAR 
PERIPHEX POWER PACKS 
BP-7S 13.2V 1200mah ... $65.00 
BP-8S 9.6V 1200mah ... $65.00 


SAVE WITH THESE 
YAESU VALUES 


——- 


AIA {3 FNB-4SH 12V 1000mah 
JIL, $71.00 
FNB-14S 7.2V 1400mah 


$59.75 
FNB-17 7.2V 600mah 

$35.00 
FNB-12 12V 500mah 

zs $45.95 
SEND FOR FREE FNB-2 10.8V 500mah 


CATALOG" $22.50 
KENWOOD 
PERFORMANCE PLUS 


BIG SAVINGS! OU TTips 


PB-25/26S 8.4V 900mah 


$65.00 
PB-1 12V 1200mah 
$67.00 
PB-8S 12V 800mah 
$59.00 


Manufactured in the U.S.A. with matched cells, these 
Super Packs feature short circuit protection and 
overcharge protection, and a 12 month warranty. 

All inserts in stock or available from authorized dealers 
CALL US TO DISCUSS YOUR BATTERY REQUIREMENTS. 


Add $4.00 Shipping & Handling. 
Connecticut residents add 8% tax. 


| .llitiPCRIPHCX ine. 


115-1B Hurley Rd., Oxford, CT 06478 


800¢634¢8132 


In Connecticut 203¢264¢3985 — FAX 203°262%6943 
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Custom QSLs 

Continued from page 18 

available since it shows fingerprints 
less than the glossy finish. 

After your reprints are finished, 
all that remains is to type an informa- 
tion template on a sheet of paper that 
will be cut to size and attached to the 
back of each photo. The information 
template should provide a place for 
entering pertinent data about the 
QSO. As a minimum you will need: 
your callsign and location; a space 
for the callsign of the contacted sta- 
tion; the date and time of the QSO; 
and the frequency and mode of trans- 
mission. My template also includes a 
spot for an RST report, my mailing 
address, and a place for my signa- 
ture. Leave space on the right of the 
template for the address and stamp. I 
used a photocopy machine to copy 
the templates three to a sheet. Rub- 
ber cement seems to be the best adhe- 
sive to use for attaching the informa- 
tion templates to the back of the 
photos. An old QSL card may be 
used as a guide when cutting your 
completed cards to size. 

I have been very pleased with the 
full-color custom QSL cards I have 
developed by this process. Not only 
are they attractive, but they are easy 
to make and are relatively inexpen- 
sive, even in small quantities. By as- 
sembling my QSL cards in small 
batches of approximately twenty, I 
can do the job in just a few minutes, 
and the supply lasts me for several 


weeks. 


Contact Ken Gledhill N7TXG at 
19503 Via de Arboles, Queen Creek 
AZ 85242. 


BATTERIES 


ICOM 


7S 13.2v 1200 mah 
8S 9.6v 1200 mah 

BP7 13.2v 600 mah 
BP8 8.4v 1200 mah 


SA/SAT 

BP82, BP83 

BP83A 7.2v 750 mah 
BP84 7.2v 1000 mah 3" 
BP85A 9.6v 600 mah 3” 
BP85B 12v 600 mah 3” 


YAESU 


FNB-2 v 500 mah 
FNB-2 v 600 mah 


FNB-4A 12V 1000mah $55.00 
FNB-17 7.2V 600mah $30.00 
FNB-10S 7.2v 1000 mah $42.00 
FNB-12S 12v600 mah $45.00 
290 charger $65.00 


(For FNB 17,108, 12S) 


updates 


The Right Way to 
Shrink Heat-Shrink Tubing 


See the above-titled short piece on 
page 4 of the January 1992 issue. We 
forgot to give credit to the author— 
Michael A. Covington N4TMI, of 
Athens, Georgia. Our apologies. 
Thanks for a good tip, Michael. 


GHZ Engineering Tutorials 


From Thomas B. Nast (callsign 
coming) of Seattle, Washington: ‘‘I 
was disappointed to see no mention, 
in the “‘Upgrade...Don’t Stop 


Now’’ column in the Dec. ’91 issue, 
of GHZ Engineering (78-6997 Ma- 
malahoa #K, Holualoa HI 96725- 
9701). Their question pools allow 
scanning the complete pool or taking 
sample tests, and the graphic illustra- 
tions appear with the questions (un- 
like the W5YI programs). Best of all, 
GHZ tests may be downloaded from 
the ‘“HAMNET”’ forum of Compu- 
Serve, and are shareware—a $10 
registration fee is requested. It would 
be a mistake to overlook these fine 
products.’’ Thanks, Thomas. 


Speed Gray NS8V and Tom Mix WJ8R, members of the Grand Rapids Amateur 
Radio Association, W8DC, have been teaching Morse code and theory for about 
five years. They have over 85 graduates at the Kent Co. Red Cross Chapter. 
The latest Novice and Technician classes started last September. Students cover 
a wide spectrum of age and occupation. TNX Carl Thompson WA8AAT. 


KENWOOD 


teaser /) 
= 


PB1 12v 1000 mah $59.00 
KNB4 7.2v 2200 mah $59.00 
PB6 7.2v 750 mah $46.00 
PB7 7.2v 1500 mah $55.00 
PB8 12v 800 mah $49.00 


SPECIALS 


ICOM 
AA Holder 8 NiCad or ALK AA $19.00 
Side, top or base charge 

with 8AA Sanyo 600 NiCads 


YAESU 
FNB-2 10.8V 600 mah 


SANYO 
AA 600 mah 


$25.00 
$19.00 


$. 1.35 


MOTOROLA 


HT300 7.2v 1600 mah $45.00 
HT90 12v 600 mah $34.00 
HT440 12v 600 mah $39.00 
MT500 15v 500 mah $39.00 


RADIUS 


P-10 500 mah $28.00 


SABER 


7.2v 1100 mah $59.00 


INSERTS 


CALL FOR LOWEST PRICES 


ALINCO 10N, 12N 

AZDEN 3000, 4000 

ICOM BP-2, 3, 5, 7, 8, 7S, 8S 
KENWOOD PB-21, 21H, 25, 26 
REGENCY MT1000, HX1200 
SANTEC 142, 144 

STANDARD BP-1 

TEMPO S-1, 2, 4, 5, BP-15, S-15 
TEN TEC 2991, 2591 

UNIDEN (BEARCAT) 


Photo A. This is August ES1AX at the Estonia Youth Hobby Center. The phone 
callsign is ES1WW; the cw callsign is ES1WN. The transceiver is a home-built 
UW3DI unit. The “small linear’ above is an old army unit. 


SPECIALS 
KENWOOD 


PB 13 7.2V @ 800MAH 
PB14 12V @ 800MAH 


CELLULAR 


MITSUBISHI $50.00 
NEC $45.00 
NOVATEL $45.00 
PANASONIC $45.00 


Bag Phone Kits 


MOTOROLA \\ 
“FLIP” $60.00 


REPLACEMENT 
BATTERIES 


(ALL NEW—MADE IN USA) 


NEW 
ALINCO 


10N 7.2v 700 mah 
12N 12v 700 mah 


YAESU 

FNB4 12v 750 mah 4" 
FNB4A 12v 1000 mah 4" 
FNB3A 9.6v 1200 mah 4" 


*BASE CHARGE ONLY 


JVC 
PANASONIC 
PVBP80/88 12v 2.3 amps” 


RCA/HITACHI 


Full size 
VHS-C 


SONY 

NP22 

NP55/77 2400 mah 

ALL BRANDS AVAILABLE 


“original Panasonic 


*ALL,BATTERY PACKS—GUARANTEED TO HAVE THE ADVERTISED CAPACITY 


BATTERY-TECH, INC. 


28-25 215 PLACE, BAYSIDE, N.Y. 11360 FAX 718-461-1978 
SOO-442-4275 — NYS. 718-631-4275 


SEND FOR 
FREE CATALOG 


DEALER INQUIRIES 
WELCOME 


20 FEBRUARY 1992 Radio Fun 


CIRCLE 105 ON READER SERVICE CARD 


VISA 


cor 


DISCOVER 


CAMCORDER 


$32.00 
$47.00 


$41.00 
$55.00* 
$45.00 


$36.00 


$39.00 


MASTER CARD 


a 


Look ar the simplest solution. 


‘ ; i wr Floyd Soo KF8AT 


The spring of 1991 held a new 
meaning for Lissa, my bride of eight 
months. It meant a reprieve from the 


_ long hours of shivering under a blan- 


ket, clad in sweaters, sweat pants and 
down booties. Normally, the living 


_ room and bedrooms would be toasty 
warm during winter because there 
is nothing amiss with the furnace, but 
_ every Sunday afternoon there is 


activity in the shack. At 20:00 UTC 
on 14.263 MHz, the Collins User 


Group meets. With my responsi- 


bilities as net control station, that 


-means Iam onthe air for three to four 
_ hours those afternoons on my trusty 

-~KWM-2 or S-Line and the 30L-1 
amplifiers. 


_ Now, you might wonder just what 


my being on the air Sunday after- 
-noons with the net has to do with 
_ Lissa sitting, trying to watch TV 
while shivering. Well, seems as 


though I had a gremlin lurking in the 


_ furnace and it enjoyed the hobby of 
ham radio as much as I did. When I 
transmitted, especially with the am- 


ee er, this gremlin would get excit- 
_ ed, and it would show its excitement 
by banging and rattling the gas con- 


ANTENNA SPEC 


SALES 


trol valve, or it would turn the blow- 
er on and off! There did seem to be a 
coincidence as to how its excitement 
would manifest itself, depending 
upon the band I was operating on. 
Twenty meters would bring on rat- 
tling and banging of the gas control 
valve, but 75 meters would normally 
elicit a response through the blower 
motor! Certain frequencies would 
even bring out a combination of both 
problems. 

The roof-mounted Mosley triban- 
der and dipoles were my immediate 
suspects. Their proximity was surely 
placing a strong RF field in and 
around the house. So, for months on 
end in my spare time in the evening 
and on weekends, I experimented 
with all the usual means of eradicat- 
ing this unwanted gremlin. The nor- 
mal problems plaguing the stereo 
system, the TV and the telephone 
were occasionally present, but it was 
the heating and air conditioning sys- 
tem that was the major nuisance. 
Tolerating a little RF rectification in 
the entertainment systems is one 
thing; having no heat or AC is quite 
another! 


Radiors: 


SERVICE 


23040 Schoenherr, Warren, Mi 48089 
OPEN MON-FRI 10-6, SAT 10-4, SUN CLOSED 


“ : FOR THE KENWOOD LINES, CALL FOR OUR DISCOUNTED PRICES! 
+ ; "REO TREEHAMM ; 


as 


The usual array of filters were 
installed on the stereo, TV and tele- 
phone, with the usual degrees of 
success. In the meantime, I checked, 
modified and improved the RF 
grounds, scrutinized the grounding 
system of the furnace and the home 
electrical system, and inspected the 
feedlines and antennas. None of 
these gave any clues to a possible 
solution. The normal means of by- 
passing with capacitors did not do 
the job, neither did toroids or chokes 
installed on the associated wiring. I 
then took measurements on the 
plumbing system, the duct work 
and the I-beam in the basement, and 
they all were carrying some RF. 
Grounding these items in all differ- 
ent combinations did nothing to im- 
prove the problem. Even tying all the 
metal in the basement together to the 
shack’s ground rod with grounding 
braid did nothing to help get rid of 
the RF. 

In the meantime, summer arrived 
and the heat problem was no longer a 
concern, but when the air condition- 
ing was energized, you guessed it! 
The gremlin was there, too! RF 


TERMS: 


S a Prices Do Not Include Shipping. 
= K NWO O D Price and Availability Subject to 
_ Change Without Notice 
o ae DESCRIPTION LIST oOuRS Most Orders Spreda ue comic Day 
, plete 
LU | TH2254 2M 5W SCANNG DEL 399.95 CALL COD’s Welcome ($4.00 + shipping) 
S TH-27A 2M 2-5W MICRO 40ME 419.95 CALL 
M TH-47A 70CM 2-5W MICRO 429.95 CALL 
| tris 70CM 2W SCANNG DEL 419.95 CALL 
TH-77A 2M/70CM DEL DUAL B 599.95 CALL wc O M 
e MOBILE VHF/UHF HT’S 
MODEL DESCRIPTION List OURS MODEL DESCRIPTION LIST 
1. TM-241A 2M 45W PROG MIC 469.95 CALL IC-02AT 2M 5W 10MEM DTMF 409.00 
<— TM-331A 220MHZ 25W PROG MIC 469.95 CALL IC-2GAT 2M 7W 15MEM DTMF 429.00 
Ke TM-441A 440MHZ 25W PROG MIC 479.95 CALL \C-2SAT 2M 2-5W DEL MICRO 439.00 
a= TM-631A 2M/220MHZ DUAL BAND 749.95 LMTD CALL IC-2SRA 2M/SCANNER HT 599.00 
Ty Ly | M7914 2M/70CM/? TRIBANDER 849.95 CALL 1C-24AT 2M/70CM DEL MICRO 499.95 
O TM-741A 2M/70CM/? TRIBANDER 849.95 CALL IC-3SAT 220M 2-5W MICRO 449.00 
| ~ TM-941 2M/440M/1.2 TRI-BAN 1199.95 CALL IC-4SAT 70CM 2-5W MICRO 449.00 
|< TM-751A 2M 25W ALL-MODE 699.95 CALL IC-4SRA 7OCM/SCANNER HT 599.00 
TS-711A 2M 25W ALLMODE BASE 1059.95 CALL IC-4GAT 70CM 7W 15MEM DTMF 449.00 
| ZX | ts-790a 2M/70CM SATELLITE 1999.95 CALL 1C-W2A 2M/70CM DUAL MICRO 629.00 
ou MOBILE VHF/UHF 
oi! HF EQUIPMENT MODEL DESCRIPTION List 
<< | MODEL DESCRIPTION LIST OURS IC-229A 2M FM, 25W 20MEM 449,00 
TS-140S HF COMP GEN COV 949.95 CALL 1C-229H 2M FM, 45W 20MEM 479.00 
fi TS-690S HF/6M COMP GEN COV 1549.95 CALL IC-3220A 2M/70CM 25W 40MEM 659.00 
; @ TS-450S HF DELUXE COMP 1349.95 CALL IC-3220H 2M/70CM 45W 40MEM 699.00 
i TS-450S/AT HFDEL COMP TUNR 1549.95 ae IC-2410 2M/70CM 45W DEL. TBA 
TS-850S HF 12V DEL DDS 1699.95 ALL 
TS-850/AT HF 12V DEL TUNR 1899.95 CALL HF EQUIPMENT 
‘ MODEL DESCRIPTION LIST 
| TS-950S HF BASIC VERSION 3299.95 CALL ae ee CAET GEN CON aa6o 
_ TS-950SD" __ HF THE DX MACHINE! 4399.95 CALL ; 
: ‘ IC-726 HF/6M COMP GEN COV 1299.00 
1C-735 HF DELUXE COMPACT 1149.00 
IC-751A HF 12V BASE TXCR 1699.00 
IC-765 HF DELUXE TNA,PS 3149.00 
x \C-781 HF DX'ERS DELIGHT 6149.00 
"WE STOCK A FULL LINE OF ACCESSORIES WE STOCK AFULL LINE OF ACCESSORIES. 
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would kick the compressor of the air 
conditioning system on and off. So 
now Lissa would sit in the sweltering 
summer heat without air condition- 
ing until I was done with the net. 
Most weekday evenings I was active 
on 75 meters, so it was not just on 
Sundays that I had the furnace and air 
conditioning shut down. In the sum- 
mer J was okay because my shack is 
in the basement, where it remained 
cool, but upstairs it was plenty 
warm! 

I continued to try different combi- 
nations of the usual solutions offered 
by many fellow hams, but alas, I was 
running out of ideas. Short of mov- 
ing to anew QTH and relocating the 
antennas well away from the house, 
the only thing I had not tried was 
getting into the dry wall and running 
shielded cable to the thermostat and 
the compressor for the air condition- 
ing. Most of the wiring to the ther- 
mostat was inaccessible because it 
was hidden in the walls, so out came 
my four-foot-long drill bit. After 
putting some strategically placed 
holes in the walls and floor, I ran 
some shielded cable in place of the 


-e B&W e BENCHER @ BUTTERNUT ¢ CUSHCRAFT ¢ DIAMOND ¢ HUSTLER @ HYGAIN ¢ ICOM ¢ KANTRONICS ¢ 


Fietiea 


YAESU 


HT'S 
MODEL DESCRIPTION LIST OURS 
FTA11E 2M 2-5W S50OMEM,CTCSS 405.00 CALL 
FT-811 70CM 2-5W SOMEM 405.00 CALL 
FT-470 2M/70CM 2-5W SOMEM 491.00 CALL 
OURS! FT-26 2M-5W WITH/DTMS PAGING 349,00 CALL 
CALL FT-76 440MHz-5W WITH/DTMS PAGING 359.00 CALL 
CALL 
CALL MOBILE VHF/UHF 
CALL MODEL DESCRIPTION LIST OURS 
CALL FT-290Ril 2M 25W ALL-MODE 610.00 CALL 
CALL FT-690RIl 6M 10W ALL-MODE 752.00 CALL 
CALL FT-736R 2M/70CM 220//1.2 SAT 1922.00 CALL 
CALL FT-5200 2M/70CM DUAL BAND 749.00 CALL 
CALL FT-6200 70CM/1.2 DUAL BAND 899.00 CALL 
CALL FT-2400H 2M 50W,LCD,CTCSS 419.00 CALL 
HF EQUIPMENT 
OURS ! MODEL DESCRIPTION LIST OURS 
CALL FT-747GX HF LGTWGT MOBILE 889.00 CALL 
CALL FT757GXiIl HF COMP GEN COV 1089.00 CALL 
CALL FT-767GX HF 2//220//70C TUNR 2299.00 CALL 
CALL FT-990 HF 12V DEL TUNR+ 2399.00 CALL 
FT-1000B HF BASIC VERSION 3399.00 CALL 
ee FT-1000D HF QSL CATCHER! 4399.00 CALL 
Gai WE STOCK A FULL LINE OF ACCESSORIES 
CALL FOR THE YAESU LINES. CALL FOR OUR DISCOUNTED 
CALL PRICES! 1-800-TRU-HAMM 
CALL 
CALL TEN-TEC 
GAL HF EQUIPMENT—AMEaRICAN MADE 
MODEL DESCRIPTION List ours 
OMNI IV HF 9 BAND TXCVR 2245.00 CALL 
PARAGON HF GEN COV TXCVR 2245.00 


1-800-TRU-HAMM 
1-313-771-4711 
1-313-771-4712 
1-313-771-6546 
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original unshielded cable, and wudy- 
ouknow, it worked! 

Last winter, someone had told me 
that when I finally found the proper 
fix I would probably kick myself for 
not trying it sooner, because it would 
more than likely be a simple solu- 
tion! The logistics of this solution 
may not have been as simple as the 
solution itself, but as another friend 
told me, if I wanted to do something 
bad enough, I would find a way. That 
I did, exactly one year and one day 
after I installed the tribander! 

Lissa is happier now, and that 
makes me happier too. I just cannot 
convey how fortunate I am to have 
such a loving, caring and patient 
wife. I know of many that would 
not have tolerated having a ham in 
the household, not to mention the 
gremlin in this story as well! Looks 
like that gremlin is no longer lurk- 
ing in the furnace, but I have a feel- 
ing that it is just moving to another 
location. I can’t wait to meet it a 


Contact Floyd Soo at 18464 Ash 
Creek Dr., Mt. Clemens MI 48044. 
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Skip the Hard Ones 


If you are preparing to study for an 
upcoming written examination, you 
need to know the ins and outs of the 
FCC question pool for the particular 
test you are going to take: 


Element 2 — Novice 
Element 3A — Technician 
Element 3B — General 
Element 4A — Advanced 
Element 4B — Extra 


Each examination element will 
have a total number of multiple- 
choice questions: 


Element 2 — Novice: 30 questions 
Element 3A — Technician: 25 questions 
Element 3B — General: 25 questions 
Element 4A — Advanced: 50 questions 
Element 4B — Extra: 40 questions 


You must score 75 percent or bet- 
ter to successfully pass an examina- 
tion element: 


Element 2 — Novice: Pass 22 out of 30 
Element 3A — Technician: Pass 19 out of 25 
Element 3B — General: Pass 19 out of 25 
Element 4A — Advanced: Pass 37 out of 50 
Element 4B — Extra: Pass 30 out of 40 


If you don’t pass a particular ele- 
ment, you may ask your VE team 
leader for a make-up examination. 
You will need to pay another $5.44 
exam retest fee, except for the 
Novice class where the exam is free. 
The volunteer examiner team leader 
may elect to give you another exam 
(they can’t give you the same test 
over again), or to deny you from 
taking a retest at this same session. 
This is why it’s important to check 
with the VE well ahead of the exam 
date to see whether or not they permit 
retests. Some do, and some don’t. 

VEC Nancy Bucher N6XQR, a 
WSYI VE, comments, ‘‘We main- 
tain meticulous paperwork on a form 
we call a ‘traveler.’ We record the 
candidate’s test results on this travel- 
er, take back the original exam along 
with the answer sheets, and then of- 
fer the candidate the next element up 
if he or she has passed, or a retest 
(and collect a fee) if they’ve failed. 
The traveler tells us what exam the 
candidate took so we never give them 
the same version of the same element 
at that session.”’ 

The VE team could also offer the 
next higher examination, even 
though you may have missed too 
many questions on the preceding 
test. That’s right—if you failed the 
General written test, but were good 
as an engineer, you might ask to try 
the Advanced element, and receive a 
certificate of successful completion 
if you should pass that element. You 
would still need to go back and suc- 
cessfully pass the other elements 
leading up to Advanced in order to 
ultimately receive operating privi- 
leges. 

I don’t recommend skipping over 
an element and receiving credit. It 
gets too confusing for the examiners. 


x Rather, if you should bomb an ele- 


‘upgrade... 
don't 

stop 

now 


ment, ask for a retest, or go home 
and study some more, and then final- 
ly successfully pass that test. 

Each element of the examination is 
broken up into nine subelements: 
Commission’s Rules 
Operating Procedures 
Radio-Wave Propagation 
Amateur Radio Practices 
Electrical Principles 
Circuit Components 
Practical Circuits 
Signals and Emissions 
Antennas and Feedlines 

There are a prescribed number of 
questions that will come out of each 
subelement. As an example, on the 
Novice test, exactly 10 questions 
will come from the subelement 
‘‘Commission’s Rules.’’ On the 
Technician class examination, exact- 
ly five questions will be based on 
“‘Commission’s Rules.’’ On the 
General class test, exactly four ques- 
tions will come out of ‘‘Commis- 
sion’s Rules.”’ 

““But what happens if the examin- 
ers give me the 25-question Techni- 
cian examination, and most of the 
questions come out of the hard part, 
‘Electrical Principles’?’’ is a com- 
ment heard often at the examination 
sessions. IT WON’T HAPPEN! The 
Element 3A Technician class exami- 
nation will only have two questions 
out of electrical principles. No more, 
no less! The volunteer examination 
team MUST adhere to the dedicated 
number of questions that must come 
out of each subelement. 

And the way the questions are 
electronically (by computer) picked 
from the question pool eliminates 
getting a succession of questions ona 
particular examination topic. Let’s 
say you are rusty on how to work out 
Thevenin’s theorem on your Ad- 
vanced class exam. Yikes. . . that is 
in the Advanced class electrical prin- 
ciples section, and there are 10 ques- 
tions from electrical principles. Any 
chance of getting all 10 questions 
based on the 10 individual questions 
on Thevenin’s theorem? Almost un- 
heard of. This is because computer- 
generated examinations are based on 
question topic numbers, and normal- 
ly only one question out of each topic 


by Gordon West WB6NOA 


would be electronically picked for 
the test. But be assured that you are 
going to get at least one question out 
of a topic that has 10 questions—such 
as Thevenin’s theorem—so don’t 
bother holding your breath thinking 
that maybe they’ll skip that particu- 
lar subject completely. They proba- 
bly won't! 

What all this means is that you 
should study your question pool in its 
entirety, and save the tough ques- 
tions for later review. If you’re 
working on the computer with a 
WS5YI or Diamond Systems question 
pool, it will electronically keep track 
of the questions you passed and the 
questions you missed. If you’re 
working out of a study book, check 
off those questions you know cold, 
and then go back and restudy the 
harder questions. 

If you find that you absolutely are 
befuddled with a particular topic 
within a subelement, save it for last. 
Don’t let a single topic slow down 
your overall work on the question 
pool. Remember, if you just can’t 
seem to find any help and have to 
completely pass over a specific top- 
ic, the maximum number of ques- 
tions that will come out of that indi- 
vidual topic will probably be no 
greater than ONE. 

Your local Radio Shack store has 
an ARRL-supplied data base of in- 
structors and elmers who can help 
you master a specific stumbling 
block. Ask the store manager to boot 
up their computer on the ARRL 
elmer list. Find an ARRL-registered 
instructor near you, and give them a 
call and ask for some technical assis- 
tance. Many times they can help you 
out—right over the telephone—to 
help solve a specific question on any 
particular topic. 

So good luck on your next written 
examination. Use as many different 
computer programs and study books 
as possible in order to prepare you 
for almost any type of test you are 
going to take. Remember, certain 
questions must come out of each 
subelement. And also remember that 
only one topic within each subele- 
ment MAXIMUM would normall 
be chosen for the test. 


eats 


each precise question. Figure 3-1 erie the question cod 19 sing 
Element 3A as an example. 
The coded numbers and letters reveal jnpenadl facts about each 
tion. Each subelement has a number of topics within it. Each top 
numbered, and the questions in each topic are numbered. Therefor 
Figure 3-1a, 3AB-1.2 indicates the question is an Element 3A question fro 1 
subelement B (Operating Procedures). It is the second (.2) question fo re 
topic number 1 (RST reporting system). faa 
If the question has a subtopic, as shown in Figure 3-1b, the subtopics a 
numbered and the questions in each subtopic are numbered. Question 
3AB-6-1.1 is from the same subelement 3AB, but is the first question fo! 
subtopic number 1 in topic number 6. 


Indicates Element 3A 
written element 


Indicates the question 
number f 


3AB-1.2 


i Leen Indicates the topic 
is taken from subelement B number in subelement B. 


Indicates the question 
Operating Procedures 


a. No Subtopic 


Indicates the subtopic number 


Indicates Element 3A 
written element 


Indicates the question F f 
number ws 


3AB-6-1.1 


b. With Subtopic 
Figure 3-1. Examination Question Coding 


Courtesy of Gordon West WB6NOA and Master Publishing. 


Indicates the topic 


Indicates the question 3 
number in subelement B. 


is taken from subelement B 
Operating Procedures 


Retests 


“The question of applicants constantly retaking examinations until the 
eventually pass is one that we (and other VE teams) have given consid 
able thought to. We must be very careful that we do not make a travesty out 
of the testing function. To repeatedly allow applicants to retake examina: 
tions—one after another—until they eventually pass is something that mo 
amateurs are opposed to. The thinking is that anyone—qualified or not 
can eventually pass a 25 or 30 question multiple-choice examination if et 
take it enough times. 

“For this reason, we allow retests only when another test fee is paid The 
feeling here is that the requirement of having to pay another test fee will 
have the effect of somewhat limiting excessive re-examinations. We are ni 


tions, multiple-choices and answers are all known is simply not raed ya 
pass. . .and needs time for further review. ’ 
“We have a policy which allows sitting for unlimited new examination 
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More Batteries 


Last month, we were discussing 
batteries. Let’s continue. 

NiCd battery packs can fail for 
reasons other than the memory ef- 
fect. Like all things natural or manu- 
factured, no two NiCd cells are ex- 
actly alike. If you take any two cells, 
charge them exactly the same 
amount and then discharge them at 
precisely the same rate, one will give 
out before the other. There’s no way 
to know which will go first. The time 
difference may be only a few seconds 
for well-matched cells, or it could be 
a few minutes or more if the cells are 
mismatched. 

So what? Well, imagine a series- 
connected battery pack. That is the 
configuration of all the packs used 
with HTs, camcorders and the other 
toys around your house. Just like the 
cells in a flashlight, each cell has its 


a positive (+) terminal connected to 
_ the negative (—) terminal of the next 


cell. When you charge this pack, the 
current must flow through each cell 


the 
tech 
side 


to get to the next one. That works 
fine as long as the cells are fairly well 
matched. But remember, like I said, 
no two are exactly alike. So, some 
will be fully charged before others. 
The result is that a particular cell 
tends to get less charge, causing it to 
run out of power sooner. In the next 
charge cycle, it happens again, only 
worse, because the other cells still 
have some power, so they all owe 
less to get to the ‘‘weak’’ cell. Even- 
tually, the imbalance gets so bad that 
the cell goes bad altogether. Also, 
because of the series arrangement, 
the other cells try to reverse-charge 
the first one to die, while you use the 
battery pack! After all, their plus and 
minus terminals are connected to 
each other in reverse, right? Re- 
verse-charging a NiCd cell can ruin 
it by causing it to short circuit. 


Zap! 

If you have a battery pack which 
seems to go dead shortly after you 
charge it, you may have one bad or 
weak cell. Charge it up and then run 
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it down until the radio indicates “‘low 
battery.’” Now remove the pack and 
measure the voltage. If it is about 1.2 
volts lower than its voltage rating, 
you probably have a shorted cell. 
Smaller voltage differentials suggest 
a weak one. Naturally, you can re- 
place the pack if you’re so inclined. 
Or, you can crack it open and try to 
save the bad cell. ve been success- 
ful at that many times. Once you 
have the pack open, measure the 
voltage across each cell. Most likely, 
you'll find all but one at 1.2 volts. 
The bad one will read 1 volt or less. 
To fix the pack, you must discharge 
each cell individually, and not 
through the other cells. I don’t rec- 
ommend simply shorting the cells 
out; they can dump enormous 
amounts of current and melt your 
wire, perhaps burning your hand. In- 
stead, use a power resistor of a few 
ohms across each cell, one at a time. 
When the cell is well below 1 volt 
you can short it out. After you’ve 
done all the cells, including the bad 
one, short the entire pack out and let 


it sit overnight. The next day, take a 
power supply of about 1 amp current 
(your bench supply should do well, 
unless it is of the high current type) 
and set its voltage about 3 volts 
higher than the pack’s rating. Con- 
nect the negative lead to the negative 
terminal of the battery pack, then 
touch the positive lead to the positive 
terminal for about three seconds. 
Now, measure the battery pack’s 
voltage. If it is below its rating, zap it 
again until it comes up. Under no 
circumstances should you leave the 
power supply connected for more 
than a few seconds at a time. After 
the pack’s voltage has returned to 
normal, charge the pack in the nor- 
mal way. It should now work fine. If 
not, try running it through a few 
charge/discharge cycles, without 
any more zapping. If it still won’t 
work, you have nothing to lose by 
zapping it again. 

Batteries I’ve fixed this way seem 
to keep on working fine for long peri- 
ods. Of course, sometimes the bad 
cell cannot be brought into balance 
with the other ones, so you will have 
to buy a new battery. Don’t try re- 
placing the bad cell with a new one; 
the new cell will be so far out of 
balance with the aged ones that quick 
pack failure is almost certain and you 
will have wasted your money. 

By the way, be sure you use a 
current-limited power supply. Most 
of the IC-regulated supplies are so 
protected. If there is no current limit- 
ing, the fully-discharged battery 
pack, which looks darn near a short 
circuit to the supply, may cause so 


much current to flow that the supply 
gets damaged. My home-brew sup- 
ply, with its LM-317 regulator, 


works fine. 


Using NiCds Other Ways 


Most HT battery packs are sealed. 
If you open one up, you’ Il see that the 
cells are soldered in. In some, but by 
no means all, packs there are thermal 
or overcurrent sensors which pre- 
vent the packs’ being overcharged. If 
there’s a third terminal, that’s a 
strong indication that there’s a sen- 
sor. The reason I mention all this is 
that some people elect to avoid the 
high cost of premade packs. These 
folks buy the much cheaper alkaline 
battery case and then fill it with their 
own NiCd cells. Most radio manuals 
warn you not to do this, but the ques- 
tion remains: Does it work? 

Well, sometimes. If the ‘‘real’’ 
packs have built-in sensors and you 
try to charge your homemade one 
with the original charger, chances 
are it will overcharge the cells into 
the sky and destroy them, because it 
is looking for a sensor signal that 
won’t be there. If, on the other hand, 
the charger is a simple sensorless 
wall transformer, chances are it will 
work fine. Generally, 15-hour wall 
cube chargers are of the “‘dumb’”’ 
type and work OK, while quick 
chargers are likely to have sensors 
and be unsuitable. But there’s anoth- 
er problem. 


Irresistible 


The cells in premade packs are al- 
Continued on page 30 
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Camel Back Beam? 


Out on the project there are bunches of camels. So one 
day I took my rig out with me and I hung a 10 meter 
HalfSquare from poles stuck into the camel's saddle. ae 
Should have heard the laughs. But we had a bunch of Sx 
camel-back QSO's back to the States that ee What! 


Box 50062F, Provo, UT 84605 
Build your own from scratch with TechNote #122A $5.95 ppd US 


10M 15 20 M 40 M 
$39.95 $44.95 eats $69.95 oe 2 
AntennasWest Order Hot Line! 


Dedicated to Keeping Amateur Radio in Space! — 3 
AMSAT — The Radio Amateur Satellite Corporation isan -—— “@z 
organization of Radio Amateurs who design, build and 
launch satellites for use by Radio Amateurs around the world. 
Your new Amateur Radio License will be your ticket to a whole world of 
exciting opportunities. Why not expand your horizons even further by becoming 
a member of AMSAT and participating in space aged Amateur Radio? 


Join the Excitement! Join the Fun! Join AMSAT! 
Yearly Membership dues: $30 U.S., $36 Canada/Mexico, $45 Elsewhere JOIN NOW! 


Call 


800-926-7373. 


$15 of membership dues 
goes toward a subscription 
to The AMSAT Journal 


Post Office Box 27, Washington, DC 20044 


Telephone 301-589-6062 


Fax 301-608-3410 
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"Lhe pioneers in 
aluminum towers 
bring you higher 
heights and wind loads 


than ever before. 

© Self-supporting up to 144 
feet at 75 mph winds. 

© Complete tapered and 
telescoping models. 


© Easy to assemble and erect. 


O Full range of manually and 
electrically operated Fold- 
Over-Kits 


Heights offers you unmatched 
versatility, value and quality in 
a tower system that has been 
proved and improved for over 
30 years. 

For our new brochure giving 
dozens of combinations of 
height, weight and wind load, 
contact: 


HEIGHTS TOWER SYSTEMS, LID. 
1721 Indian Rd. Lapeer, MI 48446 


(313) 667-1700 
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RF review 
The Drake TR-4CW 


by Dave Ingram K4TWJ 


Although the TR-4CW is no 
longer in production, look 
for this full-featured HF 
transceiver at hamfests 
and in the used market. 


Recently, I was confronted with 
the very pleasant task of selecting a 
hew transceiver for my low-band 
setup at home. Such occasions are 
rather rare in my life, so I gathered 
information on every available unit 
and went over it with a fine-toothed 
comb. I wanted (among other things) 
a state-of-the-art rig with reliability, 
service, and station compatibility. 
As I have an extensive electronics 
background and could afford any one 
of the popular transceivers, my final 
choice was to be based on what I 
considered the best all-around rig. 

While pondering this decision, I 
continued to enjoy my ever-faithful 
Drake TR-4 transceiver (five years 
service without any problems). 

Then R. L. Drake Company an- 
nounced their TR-4CW transceiver, 
and I knew that my decision had been 
made. If this transceiver performed 
half as well as my older TR-4, it 
would be a winner. If I ran into a 
problem that I couldn’t solve in a few 
minutes time, I could phone the ser- 
vice department of Drake Company 
and get assistance. I could purchase 


INFORMATIVE STARTER KIT 
INCLUDES: 


Novice and Tech Written Element Study 
Guide 


Practice Key and Oscillator 
Code Practice Cassette Tapes 


Theory Tapes 

FCC Rule Book 

Valuable Coupons Good Toward the 
Purchase of Ham Radio Equipment 


PACKAGE PRICE — $59.95 
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any necessary parts from a local dis- 
tributor. Now that’s reliability! An- 
other detail that I appreciated was 
being able to purchase extra Drake 
knobs and cabinets for my home- 
brew linear amplifier, SSTV moni- 
tor, and station control. This really 
added the “‘professional matching 
touch’’ to all my gear. 

The R. L. Drake TR-4CW runs 
300 watts SSB input and 260 watts 
CW input on the 80 through 10 meter 
amateur bands. A generous over- 
coverage on most bands permits tun- 
ing any band expansions that might 
evolve in the future. The dial is cali- 
brated in 1 kHz increments, and vi- 
sual interpolation to 250 Hz or 500 
Hz is quite easy. Receiver sensitivity 
is better than 0.5 UV for a 10 dB 
signal-plus-noise ratio, which means 
that you can hear those weak stations 
without straining. 

One of the outstanding features of 
the TR-4CW is its superb AGC ac- 
tion—less than 3 dB variation for 60 
dB change in input signals. This 
means that an S2 signal and a 40 dB 
over S9 signal produce practically 
the same audio volume from the 
speaker. This feature is a super ad- 
vantage if you like working DX, con- 
tests, or don’t like a blaring rig when 
someone throws a 2 kW signal on 
frequency. The TR-4CW’s 8-pole 
SSB filter has the same shaping fac- 
tor and ultimate rejection as any 8- 


The R. L. Drake TR-4CW. 


pole filter, but less in-circuit loss. It 
has an initial bandpass of 2.1 kHz 
and does a beautiful job of eliminat- 
ing adjacent-channel interference. 
The big news on the TR-4CW is its 
500 Hz CW filter. This filter is stan- 
dard equipment—not an option—and 
it really pulls weak stations out of the 
mud. Either the SSB or CW filter can 
be front-panel-selected for CW use. 
If you like comfortable operating and 
a quiet but highly sensitive rig, the 
TR-4CW will spoil you! 

Several front panel controls in- 
crease the rig’s flexibility by serving 
a dual purpose. The transmitter gain 
control functions as an RF output 
level control on CW/tune, and as a 
mike gain control on SSB. The VOX 
sensitivity tracks with this control 
during SSB operation, but it can also 
be independently adjusted by a side- 
mounted control, if desired. In other 
words, should you decide to talk 
softer, you merely increase the trans- 
mitter gain and the VOX will follow 
it. The VOX can be overridden by 
merely keying the mike’s push-to- 
talk. Another side-mounted control 
adjusts the CW sidetone level, which 
tracks with the receiver’s front panel 
audio volume control. The RF tune 
control adjusts both the receiver’s 
preselector and transmitter driver 
stages. If this is peaked during re- 
ceive, the transmitter’s driver is also 
tuned to resonance. The plate current 


meter reads relative RF output when 
the antenna load control is pushed in 
and final plate current when it’s re- 
leased. The receiver’s S-meter func- 
tions as an ALC meter during trans- 
missions. Selection of either 2.1 kHz 
or 500 Hz bandpass is accomplished 
by an extra position on the sideband 
switch. The TR-4CW will operate 
normally regardless of which filter is 
being used, so you can switch them 
as you like. 

When my TR-4CW arrived at 
home, I had it unpacked and on the 
air within an hour. The rig was so 
quiet that I wondered if it was work- 
ing properly. Then I connected an 
antenna, and signals blew me out of 
the room. You don’t listen for back- 
ground noise on a TR-4CW! The re- 
ceiver proved to be as hot as a fire- 
cracker on all bands, and the 
transmitter registered 200 watts out- 
put on my W4 wattmeter (my “‘sec- 
ond choice’’ transceiver didn’t run 
this much power input). I tuned the 
rig to 14.230 kHz and watched a few 
incoming SSTV pictures. Then I 
made a quick QSO with Don 
KHO6HJF in Hawaii. After he assured 
me the barefoot rig was doing a good 
job, I tuned around 14.220 kHz and 
worked a couple of UK9s on SSB 
(and received 5 by 7 reports from 
both of them). I was feeling my oats 
by this time, so I flipped on my 
home-brew linear, wheeled down to 


Sell your product in Radio Fun. 
Call Dan Harper or Louise O’Sullivan. 


800-225-5083 


WHETHER YOU’RE AN “O.M.” OR JUST A “NOVICE,” 
QUEMENT IS SURE TO MEET ALL YOUR NEEDS! 


UEMENT 


ELECTRONICS 
PHONE (408) 998-5900 


1000 S. BASCOM AVENUE - SAN JOSE, CA 95 128 
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14.005 kHz, and called the w 
station I could find—a UL7. He came 
right back and gave me a 589. The 
W4 wattmeter indicated 850 
output from my four 81 1As, N 
warrants explaining. Like man 
high-power linear amplifiers, m: 
811As are operated grounded gri 
Although 75 or 100 watts of RF is 
sufficient to drive them, any addi- 
tional driving power is simply added 
to the linear’s RF output. The TR- 
4CW drives grounded grid amplifi- 
ers beautifully, and the power output — 
is continuously variable with the 
transmitter gain control. se 
The next day, I made a couple of 
minor alterations to the TR4CW. 
The dial lights were either too bright 
or too dim, compared to my SSTV 
monitor, so I replaced the pilot lamp — 
limiting resistor, R116 (68 ohm, 1 
watt), with a 47-ohm, 1-watt resis- — 
tor. Then I adjusted the S-meter sen- 
sitivity pot, R187, so the S-meter 
didn’t hit the peg when I keyed the ~ 
mike. Next, [madeanalignmenttool __ 
from a filed coat hanger, stuck it 
through the cabinet top while the rig — 
was operating, and adjusted C130 to 
tailor the audio response to my taste. _ 
This adjustment is somewhat critical _ 
and, if you get it misaligned, the © 
background noise will change as you — 
switch sidebands. ‘‘Tweak’’ careful- = 
ly if you try this. 
I’ve now operated the TR-4CW 
for several weeks, and I’m fully con- 
vinced that I made the right decision 
when buying it. I feel that I can use it 
for five or ten years and subsequent _ 
models will not destroy its resale val- 
ue. & 
While brousing through hamfests, _ 
look out for theses matching TR 
4CW accessories: a plug-in noise 
blanker (34PNB), fixed frequency 
adapter for net or SSTV group opera- 


(AC4), speaker console (MS4 
wattmeter (W4), linear amplifier 


This review is reprinted from. he 
February 1978 issue of 73 Amateu 
Radio. 
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QRP Solar Power 
Mike Bryce, 2225 Mayflower NW, Massillon, Ohio 44647 


_ by Michael Bryce WB8VGE 


Well, I don’t either, but you can get a 
fairly good idea by looking for one 
part of the power supply where lots 
of wires terminate to the same point, 
other than ground, of course. Look 
for large red or orange wires. These 
are almost always the positive (+) 
side of the power supply. This think- 
ing won’t work on circuits using a 
large PC board because Vcc (the sup- 
ply voltage) runs are all over the 
place. 


good place to check for voltage. As 
you can see, right now we’ re looking 
for any reading at all. It does not 
make any difference what the read- 
ing is, as long as you can see some- 
thing. 

If you can’t find anything on the 
collectors or the plates, you’ll have 
to dig deeper into the supply. But 
don’t get carried away just yet. 
Sometimes one voltage is controlled 
by a secondary voltage. 


power supply is not working? Why 
worry about having a low plate 
voltage on the driver if the plate 
voltage is low to begin with? Re-. 
member, some of the voltages listed 
on the schematics may be as much as 
20 percent off from what they really 
are. Many times, the line voltage 
may be different, and give you a 
higher or lower reading. You have to 
know what the starting voltage is be- 
fore you determine the other voltages 


In a hybrid radio (using both tube Before you can start getting seri- | are wrong. And that is where we’ll 
5 and transistors) the power supply is | ous about voltage checks in the rest | pick it up next month. 
. eee ee and the meter selects the proper | normally tucked away in one corner | of the set, you have to know what is | -——sss—s—SSSSSSSC 
_ Pinpointing the Problem range automatically. So, if you’re | of the chassis. Look there for a large | coming out of the power supply. In | Michael Bryce WB8VGE, 2225 


I enjoy fixing dead or broken ra- 
dios. It really gives me a good feeling 
deep down inside that I can do this. 
I’ve saved a lot of money and in some 
cases made a buck or two by being 
able to get inside a radio. You can do 
it too, and without having to drop a 
huge bunch of money on test gear. 

If you read over last month’s 
column, you should have narrowed 
down the problem of the radio. Or at 
least narrowed it down to a good idea 


of what’s wrong with the set. You 


don’t have to place the blame on the 


exact part—not just yet. 


No Cheap VOMs 
After you have the section of 


trouble pinpointed, we have to start 
_ digging out some test gear. For me, 


__ the best gear to use is a good digital 
__ VOM. I don’t want you to run out 
and get a $200 VOM, but you 
should have something better than a 


_ $12.95 one. For your own safety, if 


_ for nothing else. Somehow, the 
___ cheaper ones don’t seem to be as safe 
__ as they should be. They seem cheap- 


er when you pick them up, too. I 


2 don’t like that when I’m working on 
~ 900 VDC! 


A 


5 ie 


br 


I also like to use an autoranging 
eect VOM. In case you’ve never 
__used one before, I can tell you that 
“they will save you a lot of time and, I 
believe, are a little bit safer to use. 
— With an autoranging VOM, all you 
~ have to do is select DC or AC volts 


not sure whether the point you’re 
testing is 12 VDC or 300 VDC, the 
autoranging feature will tell you. 

Some of the older autorangers 
were a bit slow, but the newer ones 
are really fast. This way, you can 
move the meter’s probes from one 
point to another without changing the 
selector on the meter. You’re able to 
keep an eye on the circuit and the 
meter’s probes without putting them 
down to reset the meter. It’s a whale 
of a lot safer, too. 

And it’s better for the meter. If you 
don’t set the meter for the proper 
scale, and then you overload the poor 
thing—poof! Up in smoke she goes. 
This is especially true for the cheaper 
meters. The better digital VOMs 
have some type of built-in overload 
protection. 

Someone will always tell you to 
take voltage checks when working 
on a radio. Voltage checks of what, 
you ask? Well, I did the same asking 
years ago and have yet to get a really 
solid answer. It’s really hard when 


you don’t have the schematic, or the - 


proper schematic, in front of you. So 
what to do? 


First Things First 


Go to the power supply and see if 
you can find the main voltage buss 
line. There may be more than one! 
This is really simpler said than done, 
because how many of us know what 
the main voltage buss line looks like? 


Tr ( LIFF Do 
2 Rs ™ 


ae GABE & Tower Components 


| THE TWO BAND DIPOLE—each antenna is a half 


10415 werer vipoce 


ANTENNA ravcar riening 


“COMPACT ano ATTRACTIVE” A great kit, fun to 
build, fun to operate! 


wave, and like the single band model, is tuned to 
frequency by adjusting the ends of the antenna for 
minimum S.W.R. 


*ADJUSTABLE HAIRPINS—one for each antenna, 


to match your 52 ohm feed lines. 


) TUNER NECESSARY—broad band coverage! 


-*NO COILS! NO LOSSY TRAPS! 


“Assemble the frame, 

snap in the copper tub- 
ing, a little bit of sol- 
dering and your anten- 
na is ready to be tuned.” 


ONLY 


GREAT FOR DX 
GREAT FOR LOCAL 
GREAT FOR THE SWL 
GREAT FOR YOU! 
SINGLE BAND DIPOLE 


wad of wires coming from all over 
the radio. Sometimes you’re lucky, 
and they are marked as to what 
voltage is what. 

From chassis ground, attach the 
negative lead of your VOM. Set the 
controls of the radio for normal re- 
ceive operation. If you have an au- 
toranging VOM, set the meter for 
DC volts. If you don’t have an au- 
toranging VOM, set the voltage se- 
lector for the highest value, usually 
1000 VDC. Very carefully, touch 
the red probe to one of the terminals 
from the power supply. Write this 
value down. If you don’t get a read- 
ing on this point, note that also. Mea- 
sure all you see and note the 
voltages, if any. If you find the pow- 
er supply output to be dead, you now 
can move backward toward the 110 
volt AC supply. 

Now, some people will start from 
the 110 AC supply and work for- 
ward, but for me and the experience I 
have, very few problems are on the 
110 AC side. 

If you don’t have the schematic for 
the radio, and can’t seem to find the 
main power buss line, try these areas 
next. The plates of the final RF 
tube(s) will have 600+ volts on 
them. Be very careful when checking 
around the tubes, as you can really 
get zapped. On a solid-state radio, 
check for + voltage on the collectors 
of the rig’s final PA transistors. The 
input-to-voltage regulators are also a 


Sell your product 


in Radio Fun 
Call Dan Harper or 
Louise O’Sullivan 
today 
800-225-5083 


other words, why start looking for a 
supply voltage for the VFO if the 


TOLL 
FREE 


Mayflower NW, Massillon OH 
44646. 


1-800-666-0908 


PRICING AND ORDERS ONLY 
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Full KENWOOD line 
Radios & Accessories 


FT-757GXiIl 


Call for All YAESU 


Radios & Accessories 


Full line of Radios 
and Accessories 
STANDARD] 


Full line of Radios 
and Accessories 


|C-229H 


Full ICOM line 
Radios & Accessories 


AEA ¢ ASTRON ¢ COMET * CUSHCRAFT # DIAMOND ¢ KANTRONICS ¢ MFJ 
e SANGEAN ¢ SONY SHORTWAVE ¢ DRAKE @ MANY MORE. . . 


TECHNICAL, USED GEAR, INFO 203-666-6227 24HR FAX 203-667-3561 
LENTING COMMUNICATIONS INC. 


21 GARFIELD STREET. NEWINGTON. CT 06111 


Hours: M-F 10-6 


SAT. 10-4 =) fl Ea] ) 0K 


or. 


(508) 
474-8949 
24 Hour FAX 


UNADILLA ANTENNA 
MANUFACTURING CO. 


PO Box 4215 BV*AndoversMA*01810 


THE B i G sicnat 


C.0.D.s Same Day 
Shipping 
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or 


08) 
475-7831 
9-5 EST _M-F 


Amateur Antenna Kit 


40/80 Meter Antenna Kit 


Suggested 
list price 


For"Perfect Dipole" SWR 
Quick Installation-Nothing Else fe Buy 


—euem—— -EQs- 

END- -sulator KW-40 
/ Trap 

ie W2AU 


1:1 Balun 


END-sulator 


A complete kit includes: 

e W2AU 1:1 Balun (all stainless steel Hardware) 
e W2VS KW-40 Traps (pair) 

e End-sulators™ (pair) 

e #14-7 Copper Wire (125) 

¢ Installation & Pruning Instructions 


Get "perfect dipole Glave SWR) operation on both bands, plus "second 
resonance" operation on 10, 15 and 20 meters. Complete instructions 
results in a quick, accurate installation and pruning to low operating 


/°COPPER & FIBERGLASS construction 
GHT WEIGHT, SMALL—tum with small rotor or it 
C . well agile 15 meters has a turning rags 


ANTENNA patent Pennine 


Every component in the 40/80 meter kit is an old line, reliable 
UNADILLA product, time tested with hams for over 20 years. 


ontact Your Local Ham Dealer Today!!! 
To order direct call (508) 475-7831 or write 


for our informational brochure on our other fine products 
Baluns-Antenna Kits-Filters-Center Insulators-ENDsulators™-Coaxial Relays 
All products come with a 30 Day Warranty 
-NOTICE- 
We are the NEW manufacturers of the original 
Relea MILLEN™ Products 
975-2711 9am-5pm EST M-F 
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Break through the Bureaucracy. 


by SSG Michael R. Warner NX7T/DA1YH 


It’s not always easy to get on the 
air. Zoning regulations, ordinances, 
and restrictive covenants have been 
making it hard on hams in recent 
times. Well-intentioned people have 
made these codes, often without all 
the information they really needed. 
Otherwise they would not have re- 
stricted amateur radio operations! 

Helping people make the correct 
decision about a question requires 
giving them sufficient information. 
When I was in sales, we had a saying 
that when a person said “‘No,”’ they 
were really saying, ‘‘You have not 
given me sufficient reason to say 
*Yes,tell ‘me more...” “So we 
would. This made us appear a little 
pushy, but it frequently got a sale 
when we would have otherwise left 
empty-handed. If you have been 
turned down for erecting an amateur 
radio antenna, maybe you did not 
give the people in authority enough 
information to say ‘‘Yes.”’ 

Given enough information, almost 
anyone will respond with “‘Yes’’ toa 
reasonable request. Your letter of 
request should include all the in- 
formation required to make a deci- 
sion in your favor. You should not 
assume that the individual knows 
anything about amateur radio. If 
you don’t provide enough informa- 
tion, he might assume that, at most, 
you are a CBer. You will have to 
educate the decision maker to see 
your request not only as reasonable, 
but as a positive contribution to the 
community. 

This article was originally written 
for our club newsletter in Germany, 
Erlangen Amateur Radio Service 
(EARS), formerly the Iron Land 
Amateur Radio Association. There 
are references to Army regulations 
that will be of particular interest to 
those who live in government quar- 
ters. There are equivalent regula- 
tions with other military services, as 
well as state and Federal statutes or 
public statements of support in 
records of various legislatures. If 
you research them, you will find 
them helpful. 


How to Get a ‘‘Yes’’ 


STEP 1; SELL AMATEUR RA- 
DIO! You may not have been direct- 
ly involved in any actual emergen- 
cies since you have been licensed, 
or you may have worked many of 
them. It does not matter. In either 
case, you are a member of a group of 
people with a history of emergency 
preparedness for over 50 years. 
Your station has as much potential 
for future emergency situations as 
your antenna system allows, and no 
more! Use as much current infor- 
mation as you can find on the subject 
of recent disaster communications 
using amateur radio. Find references 
to locations as close to your home 
location as possible. The ARRL, 
your local library and newspaper, 
QST, CQ, 73 Magazine, newspa- 
pers, and even the Congressional 
Record; all will have usable infor- 
__ mation and arguments. 
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Quality information may be pro- 
vided by ARES/RACES coordina- 
tors in your local area or state. 

If they have been doing their job 
well, they also have developed con- 
tacts with some very powerful allies 
in the Emergency Management 
Agency (Civil Defense) and Red 
Cross officials in your area. They 
should possess letters of appreciation 
for activities during actual emergen- 
cies or emergency preparedness 
tests. Make a presentation to those in 
authority, and it will have a much 
stronger effect. And sell, sell, sell 
amateur radio! 

What if Marconi had lived in a 
neighborhood with tower restric- 
tions? 

STEP #2: KNOW and be able to 
QUOTE the Regulations and Ordi- 
nances! They can be your friends. 
One of the hallmarks of amateur ra- 
dio is our respect for the law. If you 
are in a community without existing 
ordinances, it may be in your best 


policy is to. ... Support, encourage, 
and cooperate in developing and pro- 
moting MARS and amateur radio ac- 
tivities to enhance their military and 
civil value. ...”” 

If you are in the military overseas, 
it is good at this point to add that 
amateur radio is a great aid to the 
Noncombatant Evacuation Opera- 
tions (NEO), program. Your station 
will be available by regulations to 
assist with NEO. 

With regulations as strong as 
these, you’d be inclined to believe 
nothing could stop you, right? Sorry, 
experience has shown many a ham 
that this is not enough! 

STEP #3: Demonstrate your com- 
petence. Produce copies of your 
FCC license, and if applicable, your 
host nation amateur radio and MARS 
licenses. Point out that these licenses 
are issued only to technically quali- 
fied persons who have demonstrated 
their expertise to examiners certified 
under Federal Communications 


club members who plan to help you. 
Give your qualifications and those of 
your helpers. If you are erecting a 
tower, be sure building codes permit 
you to do it yourself, and under what 
conditions, and show that you know 
the law by stating these steps in your 
letter. If you are contracting the 
work, say so. If you do not own the 
property, be sure to show that all 


“costs for the installation will be paid 


from your own pocket, as will the 
costs to restore the property to origi- 
nal condition when you leave. 

©The next thing many people may 
think of is interference. If you fail to 
turn this objection into a concrete 
positive you may be fighting a losing 
battle! No office is equipped to be 
deluged by calls from irate neigh- 
bors. You must have a plan for such 
instances and the plan must involve 
them only as far as giving phone 
numbers for complainants to call, 
starting with your own! The next 
number should be the number of 


“Given enough information, almost anyone will respond 
with ‘Yes’ to areasonable request. ”’ 


interest to seek an ordinance that 
spells out the right of licensed ama- 
teurs to have towers and antennas. 
Without such an ordinance, you may 
be at the whim of whoever is current- 
ly in charge, and that can bring prob- 
lems down the road which may in- 
clude court costs, judgments, or 
worse. 

Research your state, county, city, 
or municipal government agencies to 
see what current regulations require 
of you. Other hams or your local club 
may be able to provide you with this 
information. If not, a direct assault 
on the courthouse is required. 

While the FCC’s PRB-1 is not the 
end-all that we all hoped it would be 
when it appeared, it is still a power- 
ful statement of the recognized value 
of amateur radio. Properly present- 
ed, it will make a positive impact on 
policy makers. 

Army Regulations (AR) 25-6 Para 
1-5 is one of the strongest arguments 
you will ever read for setting up a 
respectable antenna system. Even if 
you are not in the Army, or do not 
live on post, this regulation can help 
you sell the value of your amateur 
radio system. It states simply that 
“‘The DA ‘Department of the Army’ 


Antenna 
Description 


8M Full-Wave Loop 
Cushcraft R-7 Vertical 
Cushcraft A-4 Beam 
Diamond X-500 Vertical 
Dual Cross-Band Yagis 
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Commission Rules and Regulations. 
The manner in which you put your 
letter together is critical. The data, 
presented in logical order, must be in 
language that is specific and nontech- 
nical. (It may seem like whitewash if 
it cannot be understood, or worse—it 
may be offensive!) Go to another 
ham or friend to work on this! Before 
submitting it, have a non-technical 
person read it and give you their hon- 
est evaluation. Make it sound profes- 
sional, but not overbearing. 

STEP #4: Take responsibility for 
everything! Anything that seems to 
create extra work for the office ap- 
proving your request may be 
grounds for denial. Back to sales 
again, you need to “‘Sell the objec- 
tion!’’ Any product has points that 
are potential negatives, real or per- 
ceived. To sell the objection, you 
must bring it up before the buyer 
(decision maker) thinks of it. Sec- 
ondly, dismiss it logically before 
there is opportunity for the objection 
to take root! So what kind of objec- 
tions might there be to your amateur 
radio installation? 

Who is doing the work? If you are 
doing it yourself, state that you are, 
and give the names of any local ham 


Antennas and Coverage 


Frequency Range/Miles ~ 
MHz Short/Long 

3.8 300/1,000 

7 to 29 1,000/Global 

14, 21 & 28 700/Global 

146 & 440 50/NA 

144 & 430 Sat/Space* 


“Amateur satellites provide worldwide communications. This system also permits authorized communications — 
between shuttle missions and amateur radio operators on earth. 


your local amateur radio clubs “‘In- 
terference Committee’’ leader, then 
finally the FCC or host nation’s 
agency if you are overseas. 

In Europe, furnish a well-marked 
copy of USDA Reg 105-41 “‘Annex 
B,”’ in particular highlight Para 3.f. 
and Para 4 a-c. Point out that the only 
authority properly equipped to deter- 
mine fault is the host nation (Bundes- 
Post) and that you will comply with 
all restrictions and requirements they 
impose. Having done this you will 
have relieved the officials from these 
concerns. Should an incident occur 
you will be judged by people who are 
competent to do so rather than the 
buddy of the complainant. A final 
note, it is far better for you to call and 
ask for an inspection of your station 
by the FCC or host nations gover- 
ment agency than for your neighbor 
to do it. REMEMBER: In a bureau- 
cracy the person making the com- 
plaint is presumed right! Such a pre- 
sumption takes less work! 

eAnother objection may well be 
$$$. Money! In these days of draw 
down, declining real estate values 
and financial insecurity, the last 
thing you want this person thinking is 
that you will cost the owners’ mon- 


Directional/Nondirectional 
Point to Point 
Coverage 


No/Yes 
No/Yes 
Yes/No 
No/Yes 
Yes/No 


ey. To take care of this objection, 
you must have done well in convey- 
ing your own competence. Youalso 
need a specific plan with drawings 
indicating where wires, braces, 
poles, shingles, commercial or © 
home-built antennas are to be placed, 
and why you need each one of them! 
You will not be penalized, in most — 
cases, for giving too much informa- 
tion. Remember, it is your intention 
to give enough information to re- 
move all doubts about your installa- 
tion. So do it up right! pai 
Make certain your plan complies 
with any ordinances, and state in © 
your letter that it does. If possible, _ 
quote the regulation or ordinance. © 
For instance, in Germany there isa — 
requirement in roof installations that 
one third of the mast must be under 
the roof, for stability of the antenna 
support. A plan should reflect com- 
pliance with this requirement, and in ~ 
the above case, indicate the bracing — 
at the top and bottom. 3 
elf you are not already covered by 
liability and property insurance, at 
least offer to get it. If you have it, say 
so. Include the name of the carrier 
(ARRL insurance is not enough). 
eThe next objection could be, 
‘*But why do you need all of those 
antennas? Won’t just one do?’’ Ha 
dle this objection with a copy of th 
frequency chart from amateur regu 
lations. Indicate which antennas co 
er which segments, and for what, in — 
general, each set of frequency bands — as 
are used. To simplify and bette 
lustrate this information, you’ 
make a chart like the one shown. 
eProvide copies of the anten! 
specifications from the manufact 
er. If you are making your antenn 
include drawings from similar ani 
nas in your favorite antenna ie ae 
book. 


the decision makers. ‘Many ort 
pamphlets are available fron 
ARRL and NARA. (Amateur Ra 
Relay League, 225 Main Stree ect, 
Newington CT 06111. Nat 
ateur Radio Association, 16541 Red- 
mond Way, Suite 232, Redmond 
WA 98052.) The National Amateur 
Radio Association has one called 
‘‘Ham Radio, King of Hobbies,”’ by 
Don Stoner W6TNS. It is an exce 
lent introduction to our hobby. Wh 
knows, ham radio might be just wha 

one or more of your decsion makers — 
have been looking for! Be sure t 


_by Dave Brandt WA3GPM 


__Need a simple antenna that will 
enable good 2 meter FM communi- 
_ cations into and out of today’s brick, 
concrete and steel buildings? Like 
most of my projects, this one is cheap 
_ and easy to make. It is a dipole anten- 
na cut for 2 meters, approximately 
37 inches long. Remember, the same 
formula that works for the HF bands 
_ also. works for higher frequencies, 
_ but it requires two attachments, 
_ strings, etc., to hold it. I dispensed 
with the strings and such by using 
those soft plastic suction cups that 
hold toy animals to the inside of car 
windows. 
Today, most modern buildings 
have an ample number of windows, 


many of which cannot be opened. By 


simply attaching a small suction cup 
_to the end of each leg of the dipole, as 
well as to the center coax feedline 


connection, you can stick the antenna 
to the inside of any window in any 
position or polarization. And if the 
window happens to be on the top 
floor, so much the better! Just think 
of the wide coverage you can get 
from such a location on a very low 
amount of power. By using a short 
run of coax you can set up an effec- 
tive communications center at a com- 
fortable distance from the window, 
or at any available table. 

Sure, the dipole doesn’t give any 
gain, but you should also remember 
that the rubber ducky itself is only 
7% efficient. Besides, if you want 
to hold that Statue of Liberty pose 
in order to conduct emergency com- 
munications, that is your business! 
It is incredible how fast your blood 


such a manner. 

Vertical antennas all need an effec- 
tive ground plane in order to perform 
well, but the dipole inherently has its 
own, by design. This whole antenna 
and feedline can easily be coiled and 
stored inside a small plastic Ziploc® 
bag, making it easy to carry around 
with you until you need it. 

After reading this, you might ex- 
citedly exclaim, “‘A simple solution 
to a simple problem from a real sim- 
ple-minded guy!’’ I won’t mind a bit. 
Try it and remember to accept all 
those great signal reports you are go- 
ing to receive with dignity and a seri- 
ous sense of humor. That basic an- 
tenna design comes into use for more 
than just HF applications. In our 
world of concrete, steel and glass, 
this suction-cup dipole really holds 


1e Suction-Cup Dipole 


tick itin your window! 


SUCTION CUPS 


So see eh >| 


|<—18.5" —>| 


SS _COAX 


Figure. The Suction Cup Dipole. 


can rush away from your fingers 


when your hand is elevated in just | its own! 


_ Adream-come-true: A member of Wayne’s Florida Fan Club, Mike Adams N4EVS (middle, rear), 
meets “NSD” (left rear; the Wayne on the right is a life-size photo) at the Atlanta Hamfestival last 
_ July after 27 years of following his work in CQ and 73. Pictured are (front, left to right) Jason 


il 


for the past 31 years. 


X-BAND TRANSMITTER 
Miniature (24% x 334 x 
1") GaAs microstrip 
ransmitter pro- 


- Stanton (currently studying for his Novice) and Lorene Adams KB4KZU (the youngest licensed 
ham at the fest). Wayne Green, publisher of Radio Fun, has also published 73 Amateur Radio Today 


MAKE CIRCUIT BOARDS 
THE NEW, EASY WAY 


| vi dBm centered at 10.525 GHz. 

| Integrated microstrip patch antenna elimi- 
ates the need for an external antenna. iia 
Advanced matching techniques secured a= 


ood temperature stability with low frequency 
uulling. Great for long-range testing of radar 
etectors, calibration of radar receiving 

uipment, and point-to-point communica- 


on links 


+ Check » Money Order » COD 


-Back Guarantee 


WITH TEC-200 FILM 


JUST 3 EASY STEPS: 
© Copy circuit pattern on TEC-200 film 
using any plain paper copier 
¢ Iron film on to copper clad board 
° Peel off film and etch 
r convenient 84 x 11 size 
With Complete Instructions 
SATISFACTION GUARANTEED 
5 Sheets for $3.95 10 Sheets only $5.95 
add $1.50 postage NY Res. add sales tax 
The MEADOWLAKFE Corp. 


Dept. CZ, P.O. Box 497 
Northport, New York 11768 


Contact Dave Brandt WA3GPM at 636 East Lehman St., Lebanon PA 17042. 


Enjoy NEVER 
CLIMBING _ | 


YOUR TOWER 
AGAIN 


Are you too scared or too old to climb? Never 
climb again with this tower and elevator tram 
system. Voyager towers are 13 and 18 inch 
triangular structures stackable to any height in 7 
1/2’, 8 3/4 or 10’ section lengths. Easy to install 
hinge base, walk up erection. Next plumb tower 
with leveling bolts in base. Mount rotor and large 
heavy beams on Hazer tram and with one hand 
winch to top of tower for normal operating 
position. Safety lock system operates while raising 
or lowering. At last a cheap, convenient and safe 
way to install and maintain your beam. This is a 
deluxe tower system that you can enjoy today. 


SPECIAL TOWER PACKAGE: 50 ft. high by 18” 
face tower kit, concrete footing section, hinged 
base, HAZER kit, Phillystran guy wires, turnbuckles, 
earth screw anchors, 10’ mast, thrust bearing, tool 
kit, ground rod and clamp, rated at 15 sq. ft. 
antenna load @ 100.MPH, $1974.95. 


50’ by 13” wide tower, same pkg as above $1670.95 


HAZER 2 for Rohn 25-hvy duty alum 12 sq ft wind Id 324.95 
HAZER 3 for Rohn 25-std alum 8 sq ft wind load 232.95 
HAZER 4 for Rohn 25-hvy galv stl 16 sq ft wind Id 303.95 
TB-25 Ball thrust bearing, 2/2" max mast dia 74.95 
NEW NEW NEW NEW NEW NEW 

HAZER VH-8 Transit System for Rohn 45, 22 sa ft wind joad 860.00 


HAZER VH-9 Transit System for Rohn 55, 22 sq ft wind load 895.00 


ie ——_—Aa—e—_a_aeet—“‘“‘“‘«C 


Satisfaction guaranteed. Call today and order 
by Visa, M/C or mall check. Immediate delivery. 


Glen Martin Engineering, Inc. 
Dept. A 

RR 3, Box 322, 
Boonville, MO 65233 


816-882-2734 


FAX: 816-882-7200 


CIRCLE 72 ON READER SERVICE CARD 


Small size 1" x 2" x 3" 
Light Weight < 40z. Low 
Power 7 - 15 volts. @ 
85ma. Low Light @ 2 

. Lux. Camera comes com-: 
plet in metal case with 
RCA plug for video out 
and two pigtaled power : 
wires. Camera is presently in use in R/C 
airplanes, helicopters, cars, tanks and 
robots. Camera output is standard 
NTSC at 1v p-p, 240 line resolution with 
electronic iris. Full stock on hand. 

Satisfaction Guaranteed! 

Factory New, only $229.95 + $6 
S/H For product information and 
ordering. Call 1 (800)473-0538 


MICRO VIDEO PRODUCTS 
1334 So. Shawnee Dr. Santa Ana, 
California. zip 92704 FAX (714) 545-8041 


CIRCLE 30 ON READER SERVICE CARD 


Radio Fun 


Why buy a TNC? 
PCHF FAX + PCSWL $119 


SPECIAL COMBINATION OFFER 


For a limited time, if you order PC HF FAX $99 (see our 
other ad in this issue), you can add PC SWL for only $20 
instead of our regular low price of $99.00. 

PC SWL contains the hardware, software, instructions 
and frequency lists needed to allow you to receive a vast 
variety of digital broadcasts transmitted over shortwave 
radio. All you need is any IBM PC or compatible computer 
and an SSB shortwave receiver. The product consists of: 

Demodulator 

Digital Signal Processing Software 
80 Page Tutorial Reference Manual 
World Press Frequency List 

Tutorial Audio Cassette with Samples 

PC SWL automatically decodes Morse code, Radio 
Teletype, FEC (forward error correcting code), SELCAL 
(selective calling transmissions), and NAVTEX. 

PC SWL lets you tune in on world press services with 
up to the minute news, meteorological broadcasts, ham 
radio operators, coastal shore stations, aviation telex and 
much more digital action on the shortwave bands. Find all 
the utility station action you have been missing. PC SWL 
software uses the processor in your PC to do the work, why 
pay for another expensive box when a simple interface and 
your PC and do the job? 

ADVANCED FEATURES: 
Tuning Oscilloscope 
Digital Waveform Presentations 
Auto Calibration and Code Recognition 
Continuously Tunable Filter Frequencies 
Variable Shift 
Adjustable CW Filter Sensitivity 
Unattended Capture and Printing 


Software Systems Consulting 
615 S. El Camino Real, San Clemente, CA 92672 
Tel:(714)498-5784 Fax:(714)498-0568 
CIRCLE 244 ON READER SERVICE CARD 


Radioteletype Monitoring 
The Complete Guide 
Takes the mystery and guesswork out of tuning 
RTTY. How to tune in signals, read displays, 
test signals, code groups, traffic slugs, circuit 
identifiers, and more. 
$9.95 + $2 s/h ($3 foreign) 


The Essential RTTY Frequency List 


1000+ RTTY listings. Calls, location, service, 
speed/shift, time received, reference information. 


$10.95 + $2 s/h ($3 foreign) 


Limited Space Shortwave Antenna Solutions 


All kinds of receiving antenna options for those with 
little room for one. Plus valuable construction tips! 


$10.95 + $2 s/h ($3 foreign) 


Order now from your radio book dealer or 
Tiare Publications 
PO Box 493W 
Lake Geneva, WI 53147 


Catalog $1, free with order Visa/MasterCard 
CIRCLE 119 ON READER SERVICE CARD 


FEBRUARY 1992 27 


Turn your old ham and computer gear into cash now. Sure, you can wait for a hamfest to try and dump it, but you 
know youll get a far more realistic price if you have it out where 100,000 active ham potential buyers can see it, rather 
than the few hundred local hams who come by a flea market table. Check your attic, garage, cellar, and closet shelves 
and get cash for your ham and computer gear before it's too old to sell. You know you're not going to use it again, so why 
leave it for your widow to throw out? That stuff isn't getting any younger! 

The Radio Fun Flea Market costs you peanuts (almost)—comes to 10 cents a word for individual (noncommercial) 
ads, and 70 cents a word for commercial ads. Don't plan on telling a long story. Use abbreviations, cram it in. But be 


honest. There are plenty of hams who love to fix things, so if it doesn't work, say so. 

Make your list, count the words, including your call, address and phone number. Include a check or your credit card 
number and expiration. If you're placing a commercial ad, include an additional phone number, separate from your ad. 

This is a monthly magazine, not a daily newspaper, so figure a couple of months before the action starts; then be 
prepared. If you get too many calls, you priced it too low. If you don't get many calls, too high. 

So get busy. Blow the dust off, check everything out, make sure it still works right, and maybe you can help make a 
ham newcomer or retired old-timer happy with that rig you're not using now. Or you might get busy on your computer and 
put together a list of small gear/parts to send to those interested. 

Send your ads and payment to Radio Fun Flea Market, Sue Colbert, Forest Road, Hancock NH 03449 and get set for 


the phone calls. 


NEXTDAY QSLs—Order 1-800-926- 
7373. We ship next day. Sample, $1. An- 
tennasWest, Box 50062F, Provo UT 
84605-0062. RF199 


HOBBY/BROADCASTING/HAM/CB/ 
SURVEILLANCE transmitters, amplifiers, 
cable TV, science, bugs, other great 
projects! Catalog, $1.00. PANAXIS, Box 
130-R2, Paradise CA 95967. RF232 


BEST PRICES/FREE SHIPPING on all ma- 
jor brands! Radios, antennas, scanners, 
etc. Call or write Spreng Communications, 
Box 1002-A, Lake Crystal MN 56055-1002. 
1 (800) 283-2337, ext. 08883. RF246 


HOOKED ON CODE Morse code has been 
set to music by a musician/ham. Now you 
can learn basic Morse code a logical way. 
Order The Rhythm of the Code cassette 
today. Send $7.95 (postage paid) to: Kawa 
Records, Dept. RF, P.O. Box 319, Wey- 


mouth MA 02188. (MA residents add 5% 
sales tax). RF247 


QSLs. INEXPENSIVE, CUSTOMIZED. 
Free samples. K2MK, 551 Norwood Road, 
Mt. Laurel NJ 08054. FAX (609) 778-8683. 
Postage appreciated. RF249 


MINIATURE POLICE RADAR TRANS- 
MITTER one mile range, $41 assembled, 
$31 kit, (219) 489-1711. P.O. Box 80096, 
Fort Wayne IN 46898. RF251 


STORM WARNING EQUIPMENT P.O. 
Box 17721, Huntsville AL 35810. Tel. (205) 
859-8729. RF252 


WANT ‘“‘CLEANING OUT MY SHACK’”’ 
LIST? Lewalski, 3512 Moraga Blvd., Apt. 
4102, Lafayette CA 94549. RF255 


QSL CARDS Custom or standard designs. 
Free brochure, samples (75-cent stamp 


new products 


NCG 


COMET Antenna has recently in- 
troduced two new antennas for dual- 
band operation on the 2m/70cm ama- 
teur bands. Model B-10 (left) is 12” 
tall and radiates 1/4 wave on 2m and 
1/2 wave on 70cm; B-20 (right) is 
30” tall and radiates 1/2 wave on 2m 
and 5/8 wave on 70cm. Both are 
anodized black for excellent appear- 
ance and both are available with ei- 
ther PL-259 or NMO style connec- 
tors. The antenna is shown mounted 
on the COMET RS-9 Trunk Lip 
Mount, using the CK-5M Coax Ca- 


ble Assembly, with RG-188A/U 
coax extending 12” from the mount. 
This thin coax enables the trunk lid to 
shut without damaging the coax or 
starting a water leak into the trunk. 
COMET has many external mounts 
that do not require a hole drilled in 
the vehicle. 

For prices and more information, 
contact your local amateur radio 
dealer or NCG, 1275 North Grove 
St., Anaheim CA 92806; (714) 630- 
4541, (800) 962-2611, Fax: (714) 
630-7024. - 


HART PUBLISHING 


Hart Publishing has released the 
second volume of the 1992 Amateur 
Radio Mail Order Catalog and Re- 
source Directory, a fingertip, one- 


source look-up book indispensable 
for both newcomers and veteran op- 
erators. The catalog has 150 pages 
and more than 1,000 entries of mail- 
order products and services for 


appreciated). CHESTER QSLs, Dept. F, 
310 Commercial, Emporia KS 66801. 
RF256 


JEHOVAH’S WITNESSES: Amateurs, 
SWLs, please send full details, telephone 
number to: Bob Ellis, Post Office 7349, 
Winter Haven FL 33883-7349. RF258 


BEGINNER KITS. Receivers, transmitters, 
and more. Stamp for catalog, 624 KITS, 
171 Springlake Drive, Spartanburg SC 
29302. RF261 


JUST IMAGINE YOUR OWN BLUE 
RIDGE MOUNTAIN TOP 25-acre QTH in 
the cool, green mountains, only $975 per 
acre. Wonderful view, wild game, privacy, 
road frontage, small stream, ideal for ham- 
ming, retirement or summer home. Financ- 
ing available. KK4WW, Floyd VA. (703) 
763-3311. RF262 


UNIVERSAL ELECTRONICS 


The Easy Wire Antenna Handbook 
by Dave Ingram K4TWJ is a new 
practical and easy-to-understand 
book giving you all the necessary 
dimensions for a full range of “‘sky 
wires’’ (no complicated formulas!), 
plus many of Dave’s antenna secrets 
and ‘‘how to’’ helps. These antennas 
are low cost, and easy to erect and 
use. The book is a reference you can 
use any time you complete a new sky 
wire. It includes useful drawings and 
tables. It is a must for both the new 
amateur and the old-timer. 

The Easy Wire Antenna Handbook 
is published and distributed by Uni- 
versal Electronics, Inc., 4555 
Groves Road, Suite 13, Columbus 
OH 43232; (614) 866-4605, Fax: 
(614) 866-1201, orders only: (800) 
241-8171. 


hams, categorized and alphabetized 
into easy-to-find headings from 
““Antennas and Towers’’ to ‘‘Weath- 
er Instruments.’’ Each listing has the 
name, address, phone and fax num- 
ber of the vendor, plus a description 
of the product or service. The Re- 
source Directory part contains a use- 
ful collection of directories (‘‘Direc- 


tory of Free Catalogs,’’ ‘‘Directory 


of Radio Clubs,’’ ‘‘Directory of 
VECs,”’ etc.). 


The catalog costs $6, plus $2.25 


First Class postage; a 2-issue (Janu- 


ary and July) subscription is $15 | 
First Class postage paid for the U.S., | 


$19 foreign. For more information, 


contact Hart Publishing, 767 South 
Xenon Court #117, Lakewood CO 4 


80228; (303) 987-9442. 


PREMIUM QSL CARDS by N6ID Choose 
from a large variety of unique colorful de- 
signs, $1.00 for samples. BVE Profession- 
al Printing, 2023 Chicago Avenue, Suite 
B13-3, Riverside CA 92507. Tel. (714) 781- 
0252. RF264 


- SCANNER-AOR A 
cellular, mint, 
MESO2s) vi ‘ 


INEXPENSIVE HAM EQUIPMEN 
stamp for list. WA4DSO, 3 
Drive, Gastonia NC 28054. 
WANTED: Yaesu FT-23R-HT and pre- : 
1980 microcomputers for museum. 
KK4WW, (703) 231-6478/763-3311. 


RF265 


LAMBDA AMATEUR RADIO CLU 
national amateur radio club for ga) 
lesbian hams. On-air skeds, m 
newsletter, and annual gathering at Da 
ton. (215) 978-LARC. P.O. Box 2481 


FLYER OF ELECTRONIC GOODIES and Philadelphia PA 19130. 


100-piece grab bag of parts. Send $2.00 to 
Lynn Johnson Electronics, Box 51268, San 


Jose CA 95151-1268. RF268 SUITCASE BEAM— 10m or 6m, $4 


der 1-800-926-7373. Technote, $ 


REPOSSESSED VA & HUD HOMES avail- 
able from government from $1 without 
credit check. You repair. Also S&L bailout 
properties. Call 1 (805) 682-7555, ext. H- 


5079 for repo list your area. RF269 5133 Gramercy, Clifton Hts. PA 19018. 


--RFO6 


HOME-BREW COMPONENTS: MPF-102 
4/$1.00 NE602AN $1.95 ea. T-50-6 4/ 
$1.00, over 400 bargains, catalog LSASE. 
KA7QJY, Box 7970, Jackson WY 83001. 
(1-307-739-1634, evenings.) RF271 


+h 
CONNECTICUT’S FAVORITE HAM 
STORE Rogus Electronics, 250 Meriden- 
wtby Turnpike, Southington 06489. (203) 
621-2252. RF994 


Join FAIRS—The Foundation for Am 
teur International Radio Service. 
is hams dedicated to building internation: 
friendship by providing technical as 
tance, training, exchange visits, and equip- 


TIGER TAIL— 2 meter HT range extender, 
$7.95. Info, $1. AntennasWest, Box 
50062F, Provo UT 84605. RF300 


SUPER VR85 OSCAR satellite tracking 
program for Commodore 64. Color map, 
data display, printer output, strong user 
support, ideal for beginners. SASE for de- 
tails. $35.00 ppd (CA residents add tax). 
RLD Research, Dept. RF, McCloud CA 
96057. RF555 


information. P.O. Box 341, Floyd V 
24091. (703) 763-331 1/382-9099. -RF995 


SECRET SCANNER Frequencies: Fede’ 
al, Police, Aero, Military, Cellular, Surveil- 
lance, also SWL & CB Books. Big FRE! 
catalog! CRB Research, Box 56-RF, Com- 
mack NY 11725. a 


FOR SALE: RADIO SHACK HTX-100 10 
meter mobile transceiver. Asking $125. 
(804) 283-1065. RF556 
Box 685, Holbrook AZ 86025. = ~RF998 
MacMINNIE: Powerful antenna analysis eae! 
software with full Mac interface, built-in ed- 
itor, pattern plots, printing. Versions for all 
Macs included. $35. Chris Smolinski 
N3JLY, 40 South Lake Way, Reisterstown 
MD 21136. RF557 


AMATEUR RADIO REPAIR! All make 


mum labor per unit, $80.00. TELO (Dan), — 
1302 S. Uplands Dr., Camano Island WA — 
98292. (206) 387-3558. RF 


OAK BAY TECHNOLOGIES 


Oak Bay Technologies’ Rubber 
Duck Window Mount (Model AM- 
101B) is a convenient, easy-to-use 
antenna that frees radio frequency 
from the shielding confines within a 
car. This rust-resistant, stainless 
steel antenna mount dramatically im- 
proves mobile handheld perform- 
ance, and is ideal for emergencies. 
Its portable, lightweight design 
makes it the perfect traveling com- 
panion for rental cars. It is specified 
at 50 ohms, handles 15 watts of pow- 
er, works with either single-band or 
dual-band antennas, and fits most ve- 
hicle windows. 

The Model AM-101B includes 6 
feet of RG-174U coax, custom strain 
relief, and a custom BNC protector. 
It is available from amateur radio 
dealers for a suggested list price of 
$24.95. Contact Oak Bay Technolo- 


gies, YoEvelyn Garriso 
ates, Issaquah WA 98 
557-9611, Fax: (206) 5. 


2 


THE FORBESGROUP 

The Forbes Group is offeri 
the 2m Ventenna™, which you can 
install in less than 10 minutes. You 
- slip it over an existing vent | 
on the roof. Circumventing restric- 


ly invisible. 
2m band, a 


ve: 


ot eee 
Unc 
| BOOKS FOR BEGINNERS 


| 20N018 Technician Class License Manual: 
New No-Code by Gordon West This book 
will cover everything you need to become a 
Technician Class Ham. Every exact question 
and answer on the examinations is found in 
this one book covering element 2 and element 
3A question pools. Gordon West tells you the 
fight answer and then explains in detail why 
the answer is correct. Fully illustrated text, 
frequency chart showing privileges, list of 
examiners and an FCC Form 610 application. 


Say 


20N092 The Wonderful World of Ham Radio 
by Richard Skoinik, KB4LCS This book 
addresses the plea that something simple, 
clear, and fun be written to introduce young 
people to amateur radio. Pick up one for the 
new ham in your life. $7.95 


20N099 Digital Electronics Projects for 
Beginners by Owen Bishop contains 12 
digital electronics projects suitable for the 
beginner to build with the minimum of 
equipment. 128 pp., 56 line drawings $12.50 


20N100 Electronics Build and Learn (2nd 
edition) by RA Penfold combines theory and 
practice so that you can “learn by doing.’ Full 
Construction details of a circuit demonstrator 
unit that is used in subsequent chapters to 
introduce common electronic components. 
Describes how these components are built up 
into useful circuits, oscillators, multivibrators, 
bistables, and logic circuits. 128 pp., 18 
photos, 72 line drawings. $12.50 


AR2073 Novice Antenna Notebook A 
beginner's guide to easy and effective 
antennas and tuners you can build. $8.00 An 
ARRL Publication. 


AR2871 W1FB’s Help for New Hams by 
Doug DeMaw W1FB Complete for the 
newcomer. Put together a station and get on 
the air. $10.00 An ARRL Publication. 


AR2286 First Steps in Radio by Doug 
DeMaw WI1FB Series of QST articles. See 
components assembled into practical circuits 
| and how the circuits make up your radio gear. 
| $5.00 An ARRL Publication. 


AR3291 Now You’re Talking!: Discover the 
World of Ham Radio Successor to the 
| immensely popular Tune in the World with 
Ham Radio. Covers everything you need to 
know to earn your first Amateur Radio license. 
More than a study guide, this book will help 
you select equipment for your ham radio 
station and explain how to set it up—- 
everything you'll need to know to get on the 
air! An ARRL Publication. $19.00 


AR3292 Your Introduction to Morse Code: 
Practice Cassettes companion code course 
to Now You're Talking!, this kit includes two 90 
minute cassette tapes. Prepares you for the 5 
WPM Morse code exam to earn your Novice 
license or add high-frequency worldwide 
communications privileges to your code-free 
Technician license. $10.00 


7 SHORTWAVE 


06857 1992 Passport to World Band Radio by 
_ International Broadcasting Services, Ltd. You 
an have the world at your fingertips. You'll get the 
test station and time grids, the 1992 Buyer's 
Guide and more. 384 pages. $16.50 


R25 The RTTY Listener by Fred Osterman 
‘New and expanded version. This specialized book 
compiles issues 1 through 25 of the ATTY Listener 
_ Newsletter. \t contains up-to-date, hard-to-find 
_ information on advanced RTTY and FAX monitoring 
techniques and frequencies. 224 pages. $19.95 


-09S42 The Scanner Listener’s Handbook by 
__ Edward Soomre N2BFF Get the most out of your 
_ scanner radio. Covers getting started, scanners and 
receivers, antennas, coaxial cable, accessories, 
‘computer controlled monitoring, more. $14.95 


03S208 Radioteletype Press Broadcasts by 
Michael Schaay Covers schedules of Press 
Services by time, frequency, and country 
dcasting in English, French, German, Spanish, 
and Portuguese. Detailed Press Agency Portraits. 

|20pp. $12.95 


03K205 Guide to Radioteletype (RTTY) Stations 

_byJ. Epentes Updated book covers all RTTY 

stations from 3MHz-30MHz. Press, Military, 

Commercial, Meteo, PTTs, embassies, and more. 
05 pp. $12.95 


-11RF13 The “Top Secret’’ Registry of US 

_ Government Radio Frequencies (7th Ed.) by 

_ Tom Kneitel K2AES This scanner directory has 

become the standard reference source for 
quency and other important information relating 
the communications of federal agencies. 25 to 
0 MHz. $19.95 


11F52 Ferrell's Confidential Frequency List 
mpiled by A.G. Halligey All frequencies from 
IZ—28MHz covering ship, embassy, areo, 
Volmet, Interpol, numbers, Air Force One/Two, 
More 376 pp. $19.50 


EE06 Guide to Embassy Espionage 
mmunications by Tom Kneitel K2AES Candid 

tobing examination of worldwide embassy 
(alleged) espionage communication systems 
networks. Extensive nation-by-nation directory 
Nbassy stations is included. $10.95 


_STUDY AIDS 


nce the easy way with VIS Study Cards. 
p-to-date Flash Cards with Key Words, 
Quiz on back. Formulas worked out. 
sat your fingertips. Used 
ILLY by ages 6 to 81! 


Lanze Code Programs—(Available on 5 1/4” 
disk.) Inexpensive complete study guide code 
programs for both the C64/128 Commodores and 
the IBM compatibles. Programs include updated 
FCC questions, multiple choice answers, formulas, 
schematic symbols, diagrams, and simulated (VE) 
sample test. 


IBM Part# Commodore Part Price 


Novice |BMO1 COM01 $14.95 
Tech IBMo2 COMmM02 

$14.95 

General IBMO3 COM03 $14.95 
Advance IBM04 COM04 $19.95 
Extra (New Pool)|BM05 COM05 $19.95 


IBM06, COMO6 IBM/Commodore Tech No 
Code—Lanze Code Program contains all the 
authorized FCC questions and answers used in 
testing formulas, schematic symbols, diagrams, 
and sample test for passing the new Technician 
No Code license. $24.95 


ANTENNAS 


05A95 Easy-up Antennas for Radio Listeners 
and Hams by Edward M. Noll Like to learn how to 
construct low-cost, easy-to-erect antennas? Easy- 
up Antennas will help you. $16.50 


10A345 Beam Antenna Handbook by William Orr 
W6SAI/Stuart Cowan W2LX Yagi beam theory, 
construction, operation. Wire beams, SWR curves. 
Matching systems. A “must” for serious DXers. 


10A343 All About Cubical Quad Antennas by 
William Orr W6SAI/Stuart Cowan W2LX The 
“Classic” on Quad design, theory, construction, 
operation. New feed and matching systems. New 
data. $9.50 


10A346 Simple, Low-cost Wire Antennas for 
Radio Amateurs by William Orr W6SAlI/Stuart 
Cowan W2LX All New! Low-cost, multi-band 
antennas; inexpensive beams. “Invisible” antennas 
for hams in “‘tough” locations! New data. $11.50 


01A70 Practical Antenna Handbook by Joseph 
J. Carr Design, build, modify, and install your own 
antennas. Carr, a 20-year veteran of technical 
writing, has a unique ability to present complex 
technical concepts in an easy-to-understand way. 
416 pp. $21.50 


UHF/VHF/PACKET 


10A347 All About VHF Amateur Radio by 

William Orr W6SAI DX propagation, VHF yagi and 
uad beams, repeaters and how they work, 
SCAR satellites and how to use them. $11.95 


03R02 RTTY Today by Dave Ingram K4TWJ Only 
up-to-date RTTY book in existence. Covers all 
facets of RTTY. Most comprehensive RTTY guide 
ever published. Fully illustrated. 112 pages. $8.50 


01P22 The Packet Radio Handbook by Jonathan 
L. Mayo KR3T ~~...an excellent piece of work, Well 
worth reading for both the experienced and the new 
packeteer...the definitive guide to amateur packet 
operation.” Gwyn Reedy W1BEL Only $15.00 


20N019 U.S. Repeater Mapbook by William 
Smith,N6MQS The guide for traveling radio 
amateurs gives you repeater frequencies, and 
locations on easy to read state map. Includes all 50 
states and 28-1200MHz. $9.95 


ARRL BOOKS 


AR1991 ARRL 1992 Handbook (68th ed.) 39 
chapters, featuring 2,100 tables, figures and charts. 
The most comprehensive, well organized and 
affordable source of amateur radio reference 
material. 1232 pages. $25.00 


AR1086 ARRL Operating Manual Packed with 
information on how to make the best use of your 
station, including: Interfacing home computers, 
OSCAR, VHF-UHF, contesting. $17.00 


AR0194 Antenna Compendium Vol. 1 Materials 
on verticals, quads, loops, yagis, reduced size 
antennas, baluns, Smith Charts, antenna 
polarization, and other interesting subjects. $10.00 


AR2545 Antenna Compendium Vol. 2 42 papers 
covering verticals, yagis, quads, multiband and 
broadband systems, antenna selection, and much 
more. $12.00 


AR2626 Companion Software for Antenna 
Mi pe Vol. 2 5 1/4” MS-DOS floppy. 
0.00 


AR0488 W1FB’s Antenna Notebook by Doug 
DeMaw W1FB Get the best performance out of 
unobtrusive wire antennas and verticals. Build 
tuners and SWR bridges. $8.00 


AR0348 QRP Notebook by Doug DeMaw W1FB 
Presents construction projects for the QRP 
operator, from a simple 1 watt crystal-controlled 
transmitter to more complex transceiver designs. 


AR4141 W1FB’s Design Notebook by Doug 
DeMaw WIFB This plain language book is filled 
with simple practical projects that can be built using 
readily-available components and common hand 
tools. $10.00 

AR1033 The DXCC Companion by Jim Kearman 
KR1S spells out in simple, straightforward terms 
what you need to be a successful DXer. $6.00 
ARRL License Manuals all the theory you need to 
pass your test. Complete FCC question pools with 
answers. 


AR2375 Technician Class $6.00 
AR2383 General Class $6.00 
AR0166 Advanced Class $6.00 
AR2391 Extra Class $8.00 


AR0437 ARRL Repeater Directory 1991—1992 
Almost 18,000 listings with over 2200 digipeaters, 
Band plans, CTCSS (PL™) Tone Chart, compilation 
of frequency coordinators, ARRL Special Service 
Clubs, and 500 beacon listings from 14MHz to 
24GHz. $6.00 ; 


AR2171 Hints and Kinks Find the answer to that 
tricky problem. Ideas for setting up your gear for 
comfortable, efficient operation. $8.00 


AR3169 QRP Classics Collection of articles from 
the last 15 years of ARRL publications on building 
receivers, transmitters, transceiver, accessories, 
288 pp. $12.00 


AR2030 Your Gateway to Packet Radio (2nd ed.) 
Tells everything you need to know about this 
popular new mode; how to get started, equipment 
you need, and more. $12.00 


AR2065 ARRL Antenna Book The new 16th 
edition represents the best and most highly 
regarded information on antenna fundamentals, 
transmission lines, design, and construction of wire 
antennas. Over 700 pages, over 900 figures. An 
ARRL Publication. $20.00 


We carry all ARRL books. 
Call for Prices! 


CODE TAPES 


73705 “Genesis” $5.95 

5wpm—This is the beginning tape, taking you 
through the 26 letters, 10 numbers, and necessary 
punctuation, complete with practice every step of 
the way. 


73706 “The Stickler” $5.95 

6+wpm—This is the practice tape for those who 
survived the 5 wpm tape, and it's also the tape for 
the Novice and Technician licenses. 


73713 “Back Breaker” $5.95 


13+ wpm—Code groups again, at a brisk 13+ wpm 
so you'll be really at ease when you sit down in 
front of a steely-eyed volunteer examiner who starts 
sending you plain language code at only 13 per. 


73720 “Courageous” $5.95 

20+ wpm—Congratulations! Okay, the challenge of 
code is what's gotten you this far, so don’t quit now. 
Go for the extra class license. We send the code 
faster than 20 per. 


REFERENCE 


20N101 Everyday Electronics Data Book by 
Mike Tooley BA. \nformation is presented in the 
form of a 
numerous examples showing how theory can be 
put into practice using a range of commonly 
available “industry standard’ components and 
devices. 256 pp. 134 line drawings. $18.00 


20N104 Ham Stuff—The Who—What—Where 
of Amateur Radio by Walt Garrett this is the 
indispensable new guide to everything in Ham 
Radio. If you wnat to know who's on first and what's 
what, this valuable guide belongs in your shack. 
You'll refer to it again and again to find just the right 
equipment, where to ship, and who to call. 
Everything from radios to QSL cards to hat pins, 
complete with product descriptions, vendor profiles, 
prices, and more. $19.95 


02C30 The Commodore Ham's Companion by 
Jim Grubbs K9EI. 160 pages of useful information 
on selecting a Commodore computer for the ham 
shack, where to find specialized programs, the 
Commodore-packet connection, and more! $9.50 


10F091 1992 International Callbook The new 
1992 International Callbook lists 500,000 licensed 
radio amateurs in the countries outside North 
America. It covers South America, Europe, Africa, 
Asia, and the Pacific area (exclusive of Hawaii and 
the U.S. possessions). $29.95 


10D091 1992 North American Callbook The 1992 
North American Callbook lists the calls, names, and 
address information for over 500,000 licensed radio 
amateurs in all countries of North America, from 
Panama to Canada including Greenland, Bermuda, 
and the Caribbean Islands, plus Hawaii and U.S. 
possessions. $29.95 


05H24 Radio Handbook, 23rd Ed. by William I. 
Orr W6SAI 840 pages of everything you wanted to 
know about radio communication. In-depth study of 
AC/DC fundamentals, SSB, antennas, amplifiers, 
eh supplies, and more. $29.50 hard cover 
only. 


01D45 The Illustrated Dictionary of Electronics, 
5th Ed. by Rufus P. Turner and Stan Gibilisco 
Featuring more than 27,000 entries, an exhaustive 
list of abbreviations, and appendices packed with 
schematic symbols and conversion tables, this is by 
far the most comprehensive dictionary of practical 
electronics and computer terms available. 720 
pages $26.95 


04M54 GGTE Morse Tutor From beginner to Extra 
class in easy self-paced lessons. Code speeds 
from 1 to over 100 words per minute. Standard or 
Farnsworth mode. Adjustable tone frequency. 
Create your own drills, practice or actual exams. 
Exams conform to FCC requirements. 5 1/4 floppy 
for IBM PC, XT, AT, PS/2 or compatibles. $19.50 


04M55 Advanced Edition $29.95 


1BM97 Amateur Radio Part 97 Rules (includes 
updates, revised Commission's Rules, September 
30, 1989) 5 1/4” disk IBM compatible only. $9.95 


20N096 How To Read Schematics (4th edition) 
by Donald E. Herrington Written for the beginner 
in electronics, but it also contains information 
valuable to the hobbyist and engineering 
technician. This book is your key to unlocking the 
mysteries of schematics, beginning with a general 
discussion of electronic diagrams. $14.95 


20N097 Radio Operator's World Atlas by Walt 
Stinson, WOCP This is a compact (5 x 7), detailed, 
and comprehensive world atlas designed as a 
constant desk top companion for radio operators, 
and as a replacement for the traditional bulky and 
outdated atlases. Also included are 42 pages of 
vital statistics about each country. Popular with 
DXers worldwide. $17.95 ; 


20N020 Secrets of RF Circuit Design by Joseph 
J. Cam Written in clear non-technical language, 
covers everything from antennas to transistors. You 
will learn the basics of receiver operation, the 
po\roper use and repair of components in RF 
circuits, the principles of radio signal propagation 
from low frequencies to microwave, and much 
more! $19.50 
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NEW STUFF 


20N021 No Code Ham Radio Education 
Package Computer Software Package. Clear, 
concise, and easy to understand. This package 
includes computer aided instruction software (IBM 
compatible), 200 page Ham Radio Handbook, and 
complete FCC Part 97 Amateur Radio rules and 
regulations. No prior knowledge of electronics is 
needed. $28.95 


20N022 Ham Operator Education Package 
Computer Software contains five IBM compatible 
discs with all questions for all license classes, plus 
“Morse Academy” code teaching software that 
takes you from 0-20 wmp. Effortless, and 
uncomplicated everything is done from easy to 
understand menus. Review all questions, print out 
sample tests or take exams administered right at 
the computer keyboard. $28.95 


> Amateur 
Radio Today 


PUT SOME EXCITEMENT 
INTO YOUR HOBBY!! 


No other 
magazine 
brings you 
the exciting | 
world of 
amateur 
radio like Mtr 
73 Amateur 
Radio Today. 


Equipment reviews you can use. 
Construction projects for all 
avilities. 

More antenna articles than any 
other magazine. 


Monthly columns covering the 
exciting worlds of Rtty, ATV, 


microwaves, QRP, DX, 
foxhunting and more. 

“Never Say Die”, Wayne Green’s 
monthly view of the world of 


amateur radio. 


12 issues for $19.97 
That’s a 56% savings off 


the newsstand price! 
CALL 1-800-289-0388 


or send $19.97 to 
73 Amateur Radio Today 
Forest Rd., Hancock, NH 03449 
Allow 4-6 weeks for first issue. Canada add $700 plus 1.40 GST. 
Foreign add $19 surface/$42 airmail. 


= 


TO ADVERTISE IN THE RADIO FUN 
FLEA MARKET CALL SUE COLBERT 
1-800-225-5083 


BATTERIES 


Nickel-Cadmium, Alkaline, Lithium, 


Sealed Lead Acid For Radios, Computers, 
Etc. And All Portable Equipment 


YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 
CALL US FOR FREE CATALOG 


E.H.YOST & CO. 


7344 TETIVA RD. 
SAUK CITY, WI 53583 


(608) 643-3194 
FAX 608-643-4439 


CIRCLE 114 ON READER SERVICE CARD 


REPEATER/LINK 
CONTROLLER 


oN. 


DTMF muting 
Intelligent ID’er 
Auxiliary outputs 
Easy to interface 
Alarm monitor input 
Telemetry response tones 
Low power CMOS, 22ma @ 12v 
Detailed application manual 
Programmable COS polarities 
Repeater & link courtesy tones 
Synthesized link/remote base capability 


$149.00 ““iitec’* 
CREATIVE CONTROL PRODUCTS 


3185 Bunting Avenue 
Grand Junction, CO 81504 
(303) 434-9405 


CIRCLE 146 ON READER SERVICE CARD 


Uncle Wayne's Bookshelf Order Form 


You may order by mail, telephone, or fax. All payments are to be 


g in US funds. Allow 3 weeks for delivery. 
| 
| 
| 
| 
| 
| 
| 
] SHIPPING 
r U.S. add $3.00 mail, $4.00 UPS 
Canada add $4.00 mail. 
U.P,S, to Canada and all foreitn orders FOB Peterborough, NH. 
Foreign orders will be billed actual shipping charges. 
| 
r) Name 
§ Street 
E City State_____ Zip 
af TOTAL $ CAE OMC OVISA OCheck/Money Order 


Card # 


Telephone: (603) 924-4196 (800) 234-8458 
8 Mail: 73 Magazine, Attn. Uncle Wayne, PO Box 3080, Peterborough, NH 03458 


Expiration Date 
FAX: (603) 924-8613 
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Continued from page 23 

ways soldered into place; they never 
use spring contacts. There’s more to 
that than simple manufacturing econ- 
omy. NiCds, which are about 0:25 
volts per cell lower than primary 
(non-rechargeable) cells, have very 
little margin for contact loss. You 
need all the voltage they can deliver. 
Unfortunately, contact resistance is a 
very real phenomenon. In my experi- 


ence, it seriously affects the opera- 
tion time of NiCd cells, and it affects 
the charge balance from cell to cell, 
too. Overall, unsoldered NiCd packs 
just don’t seem to work nearly as 
well as the soldered variety. If you 
want to make your own soldered 
pack, be sure to get cells with solder 
tabs on them; soldering to regular 
cells tends to cause so much heat 
damage that the cells get ruined. 


Other Battery Types 


Although the NiCd pack is pretty 
much standard for HTs, other kinds 


IC-24AT 


O 
ICOM 


of batteries get used in some ham 
setups. The second most common 
type is the alkaline AA cell. These 


“Unfortunately, 
contact 
resistance isa 
very real 
phenomenon.”’ 


cells are not rechargeable. Really. If 
you try, you will probably split the 
cell open and make a caustic mess. 
Unlike NiCds, though, they work 
fairly well with spring contacts. 
Most walkies sold today offer the 
option of an empty AA cell holder. I 
strongly recommend it, because 
you can put a fresh set of batteries in 
and always know you have power, 
without waiting for a charger. It’s a 
particularly effective setup if you 
don’t use your walkie constantly. 

I don’t use mine enough to keep 
two NiCd packs alive. One would 


1C-3220H 
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surely go bad while I waited for the 
other to be used up. So, I got just one 
NiCd and one empty AA cell holder. 
Ninety percent of the time I use the 
NiCd, saving the cost of the AA 
cells. 

On the rare occasion that I need 
to use the radio while the NiCd pack 
is being charged, I know I can. Also, 
when I travel, I don’t have to bring 
the charger and keep track of when 
I last charged the pack. I just put in 
a fresh set of alkalines and go. So 
what if I go through two sets on a 
trip? 


Different Characteristics 


Alkalines behave very differently 
from NiCds. First of all, they have 
more power than the rechargeables. 
Typically, an alkaline pack will last 
from one-and-a-half to two times as 
long, or more, as a NiCd pack of the 
same physical size. But the power 
output of your walkie will gradually 
go down as the cells are used up, 
rather than staying constant until the 
very end like it does with NiCds. 
Also, the battery monitor (if you 
have one) on your radio will indicate 
“low batteries’ sooner. Unlike with 
NiCds, though, you can continue op- 
erating until the walkie quits, be- 
cause cell damage is not an issue. 

These differences in operating 
characteristics are caused by the fact 
that alkalines do not have the flat 
discharge curve of NiCds. That is, 
the alkalines’ voltage drops continu- 
ously as you use them, while the — 
NiCds stay pretty constant until they 
are nearly dead. Oh yes, contact re- 
sistance can still be a problem with 
alkalines, especially when they are 
weak. If your radio seems to cut in — 
and out, or the batteries die on trans- — 
mit even though they are fairly new, 
open up the case and gently bend the 
contacts out a bit; the connection 
may be poor. Also, periodically 
clean them to avoid the oxidation that 
cruds up so many battery packs. 


Heavy, Man 


Another battery technology, less 
frequently seen in the ham world but 
still viable, is the lead-acid gell cell. 
These batteries use chemistry very 
similar to the big monster that starts 
your car, but with an important dif- 
ference: The acid electrolyte is in a 
jelly form and the batteries do not 
need to be vented or operated in a 
particular position. aed ; 

Gell cells are much heavier than. 
NiCds, and they do not contain as 
much energy in the same space. They 
are, however, much longer lived if 
they are not abused. Unlike NiCds, 
they have no memory effect and do 
not tend to exhibit charge imbalance 
problems between cells. With gell 
cells, you charge them up after you 
use them, whether you’ve run them 
all the way down or not. In fact, it is 
better to avoid deep discharges. 
Properly used gell cells can easily 
last five or even 10 years, while 
NiCds rarely go beyond three. 

Unfortunately, they don’t make 
gell cells in the very small configura- 
tions we usually use. I wish you 
could buy them in AA size, but you © 


klahoma FREE SHIPPING UPS SURFACE (except towers/antennas) can’t. However, you can get them in 
E sizes appropriate for belt-worn 
omin Oklahoma City, Oklahoma 73114 packs, and loor-standing units suit 
; able for running rigs. 
enter tose & Info (405) 478-2866 FAX (405) 478-4202 Angle : Operation Well” that’s about alt the. cagard 
pa C.O.D. & Sat 10-3 have this month. We’ll continue 


Eau this next time. Till then, 73 from 
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BUAL MAND 


Selecting a handheld that's just right for you can 
sometimes be confusing. To help you pick your own 
Yaesu with the most advanced features available, 
we've decided to give you all the facts to make a 
decision. Yaesu quality speaks for itself. 


F°T-415/815: r1-415: 130-174 MHz Rx/140-150 MHz 
Tx ¢ FT-815: 430-450 MHz ¢ 41 memories * Backlit DIME | 
keypad and display * DTMF paging/coded squelch * CT'CSS 
encode/decode * ABS (Automatic Battery Saver) * AT'S 
(Automatic Tone Search) * ATT (Automatic Track Tuning) 
F'T-26/76: 1-26. 130-174 MHz Rx/140-150 MHz 
Tx ¢ FT-76: 430-450 MHz * 53 memories * DTMF 
paging/coded squelch * ABS (Automatic Battery Saver) ° 
Built-in VOX 


3 LLB: 130-174 MHz 
Rx/140-150 MHz TX * FF-B11: 430-450 MHz * FT-911: 
1240-1300 MHz * 49 Memories be Back-lit DIME keypad 
and display * CTCSS encode/decode ¢ Built-in VOX 


| FLAIME/811/9 11: v1 


F'T-470: virsine Dual-Band 130-174 MHz Rx/ 
140-150 MHz Tx * 430-450 MHz * 42 Memories * Dual 
Receive * Back-lit DIMF keypad and display * CT'CSS 
encode/decode * Programmable battery saver 


F'T-23/33: vv-23: 144-148 Miz © FY-33: 222-225 
MHz * 10 Memories * Rugged construction »* 


Simple Operation 


Ready to get your hands on a Yaesu Handheld? 
Contact your nearest Yaesu dealer today! | 


YAEBESU 


Performance without compromise.” 


Specifications subject to change without notice 
Specifications guaranteed only within amateur bands. 
One-Year Warranty on all Amateur Products. 


©1992 Yaesu USA 
In United States and Canada, 17210 Edwards Road, Cerritos, CA 90701, (410)404-2700 


In Central and South America, 1150 N.W. 72nd Avenue, Suite 740, Miami, FL 33126, (305)593-2500 


DUAL BAND FM anecener 1ic-2410H 
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While hiking, fishing, shopping, or wa pe 
any remote activity..... you can transmit/ Special Limited Offer 
receive with your handheld through With the purchase of an IC-2410, 
the IC-2410 in your vehicle. All of you will receive a 


the power and features of the FREE UT-67 Tone Squelch Unit 
IG-2410 are in your hand! CTCSS Encoder/Decoder 
This revolutionary dual ($61.00 value). For a limited time only. 
band mobile is fully remotable* Se 
from its mic or any handheld with LY. 
DTMF. Cross band repeat enables Dual Band Mobile 
you to receive a signal on one band 
and re-transmit on another. This 
allows your mono-band handheld 
to operate on another band, while 
extending your range. 
Para-watch and dual band 
receive allow you to hear two signals SIMPLY, THE BEST. 
simultaneously, on the same (or 
different) band. The IC-2410 also has 
full duplex, 36 memory channels and 
14 auto-dialing memories. 


For more information, call 1-800-999-9877. 


* Optional UT-55 is required. 
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